335 


‘heal 


Tt 

+ 

} 

& 


ABSTRAGTS. 


bigs .silt | ett 


GENERAL PHYSICS. 


3 


j 
tet 23 
ate) 
¢ 


2874. Densities! \Acid-Water Mixtures. Gelindtey 
and C. R. Bury. Chem. Soc., J. Pp: 679-684, April; 1929.) 
From:a ‘consideration of ‘the 
acid, should they contain micelles [see Abstract 393 (1928)], it is conchided 
that an abrupt change must occur in any curvesof physical properties 


§ are to’ tiicelle 
chatige should ‘occur at arr acid concent of approx 
order to test this calculated result: the authors measured ‘the dens 


of 


zing-poi 


Fy 


of the aqueous | solutions when plotted against concentration. _These 
‘forn iti atid’ from ‘fie data 


aqueous solutions of butyric acid at 0°) 12% 18% 25° and 35°, and also 


éstimated partial Specific ‘volumes for’ these’ ‘tempera 
Change occurs in the curves at a Concentration of 12-16 %, there 


porting the contention ‘that micelle formation does’ occur. 


temperattite. 


2875. Bensity; 


and | 


G. P. Baxter and H. Nat. head. Sci., 
May} 9929. 
of! this) work 


at different pressures. 


bis 
work? (Abstract! 1412) showed that? the 
O26 ‘of ‘hydrogen. . ‘The? few ‘results: give ‘ithe 
value 1-78394 for the néfmal' density of argon, but the limiting: density 
#8 little affected, and the atomic weight found from: both series of' experi- 
ments The method ased was: essentially the sammie’ as‘ before; 
except that 3-litre:globes: of the best fused,’ transparent ‘quarts réplaced 
the 2ditre Pyrex globes. ‘The resulting value‘of (PV),((PV); is°1-00107; 
which is considerably higher than the value ‘1 -00090; previously obtained: 
close adcord with \that found by Baxter and Elestad 
apparatus forsthe isothermal measurement tet 0°) of ‘pressure ‘volume 


aps 


Zeits. f. Physik, 54: 9410.-pp.. 1929. 


in temperature ‘the change tends’ to ‘become less abrupt, ‘whilst’ the’ con- 
centration at’ which this: change ‘1s 


Proc. 15. 


T. H. 


Gives the: results of, measurements made: on. the. stretching ‘af: brass 
mionocrystals,, in which, the ‘density was. determined for each load}. also 
at different temperatutes; The. cunves. showing the relation between 
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and sectional area before stretching, f/f,, and those between the load and 
Sify ate given for two crystals, and those between density and annealing 
temperature for three crystals. The mon thie ot density in stretching 
are mainl to thie | Tegi ip 
the. compléte’ start’ of the 200° C 
increases the density, which then diminishes up jag, 400° C., after which 
there is rather a sharp-risd; thé ¢ufve then does not-alter greatly i in height, 
but falls quickly after 700° C.; this fall, however, is due to vaporisation 
of the zinc. This behaviour leads to a theory, based on the formation of 
_gaps in the material when the crystals are deformed so that the minute 
component parts become: curved. “These “gaps disappear when recrystal- 
lisation takes place, i.¢., , when. the annealing temperature exceeds 400°C. 
H. Nw A. 
Ste 


39877. Givi’ for Recording Rapid Changes of Specific 
Gravity. din, Gases,;.A/ Blackie),.and ‘Sci. 
Instruments, 6, pp. 157-160; May,:1929.. Ho 


.gravitometer for, the: measurement ati | 


eat "9878. Chronograph. Registering 0- 0001 Second and Its Applica- 
tion. to. Measure Irregularities of the Astronomical Pendulum. 
» Lejay. Comptes Rendus, 188. pp. 1089-1091, April 22,1929, 
pe Particulars are given of a photographic recording | method in which a 
tuning fork oscillating in front of a slit allows a spot of light to fall inter- 
mittently. on, the photographic film which is rotated on a cylinder.. The 
motion of the cylinder and tuning fork are synchronised, and the. effect 
of the phenomenon to be studied is superposed on this. The light is 
interrupted by the tuning 100 times per: second, and the trace can be esti-, 
mated to 0-01 of an interruption to give an accuracy of 0: 0001. second. 
Tests have been made give this accurac 
Abstract 2882'(1928).) Jalen R. 
2879. Relative Gravity According to ithe Refer+ 
ence, Method with Distant: Wireless Control of\the Coincidence 
Beitr. 2. Geophys..21, 4. pp. 356-365, 1929. ot 

With the apparatus described .coincidence nsed, a 
recording. chronograph ‘controliedfrom.a distance. by wireless :signals to 
make measurements of the: relative: values of .g, the,acceleration due. to 
gravity, (at an/arbitrary number of stations. ‘This coincidence apparatus 
is. driven. synchronously, by ithe ‘seconds. pendulum ef a single, astrono- 
‘mical clock,;common to. all the stations. The preliminary. fesults with 
such:a method. for the differenceing at Laxenburg and Vienna; 


2/9880; Apparatus for ‘Studying Second: Law. L. 
‘Tea. J.0.S.A. and R.S.1, 18.-pp! 3604384, April; 1929. 
oAttachments:to a free-fall apparatus;‘described Saper 
[see Abstract 2 (1929)}, were’ developed ‘for 'the' usé of students; to.study 
Newton's Second: Law experimentally for translation, (2): pure 
rotation, and’ (3): combinedtransiatiom and ‘rotation 
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with a'Distant Indicator.’ A. Simon Zeits: 
chem. 38. pp. 162-165, April, 1929. 
| Dhis ‘method’ was’ dévised fot’ dealing with’ the decomposition tension 
curvés’of explosive: substances and in’ principle depends on the production 
of electromagnetic waves in a ‘radio tube installed as sender by means of: 
an ‘electrical oscillation system; ‘These waves are detected: by a suitably: 
tuned system which acts as receiver and in ‘which the pressure apparatus: 
(tensimeter) is installedas a variable condenser,'::Pressure changes pro-; 
duce movements. in mercury column, which is: 
with tinfoil, and capacity variations are given by suitably: attached: indi- 
catore which are calibrated for presente changes in the:tensimater Full: 
details ‘are giveni in the paper: ba H. Ho. 


Instruments, 6. pp. 153-156; May, 1929. 
» The, paper. describes, a new. type. of: is, hi 
compact and portable. It was designed for use,in mines. T 
instrument consists of a cylindrical displacer, partly. immersed i in oil which 
communicates with an inclined glass tube. The displacer is, moved by a 
micrometer .screw,'s0, as to keep: the, oil. meniscus ina. steady position. 
arin ¢ Clean Mereury.. Rote. and 
18, Pp. 367-359, 1929: 
“°Spetifies® the stages gone | in leaning 
photdeléctric’ purposes. ‘Describes’ a centrifugal mixer consisting of 
vertical shaft of @ 30-cm. length of 7 mm’ glass tubing, to the lower end ‘of 
which is sealed ‘crosswise 4°10-cm: length’of similar tubing; bent — 
like ‘an’anchor and drawn out to two points 2 mm: in diameter. is 
tube ‘has’ a thin opening in its lower centre, 
is sealed to the shaft.’ ‘The mixer is Supported vertically in a battery ig 
2884;:Damping for GyrosCompasnes. Martienssen, G2 Phys. | 
Leits. 30. pp. 231-232, April 15, 
teply by ‘the ‘author criticism by Glitscher 5 
(1929)}: of his original paper on ‘this: subject, [see Abstract .2081. (1928)}. 
It is followed by a further reply from communica-. 
tion from the original author. stk 


2885. ‘Method of Measuring the Periodic 
G.’A. Tomlinson, Journ. Sci. Instriments, 6. pp. 152-453, May, 1929. 
is to déterinine the’ periodic error in the motion transmitted’ 
inematic pair, such as the motion 6f ‘a tuol-holder and the 
sctewrcutting lathe, :The apparatus consists of two electro- 


“magnetic. markers which, are, connected, in. ger PEO series, 
of simultaneous kicks on smoked plate recor conde sched t 89, com. 


Pressel ‘and Riefier’s: Ky Presseli\iZeits: 
Deseription and discussion’ ofthe above appatatus, with data ‘and 
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2887. Apparatus for Demonsttating the Maxwell Velecity Dis-_ 
1929. 

Maxwell velocity distribution law, which concerns the magnitude but not 
the direction’ of the velocity, the procedure is: adopted.for a so-called two- 
dimensional gas wherein the molecules are coplanar, From simple con- 
siderations it is found that the distribution function 4 becomes 
= the only essential difference.from the three-dimensional 
gas being that «—** is multiplied by ¢ instead of by ¢*, the function » 
having the same typical curve as the function ¢ of the three-dimensional, 
gas. In consequence, it is possible to modify Galton’s apparatus for 


804 


the latter case, and a full detailed description, with photograph and 


diagram, is included in the paper of an, installation ‘suitable for the 
derivation of the requisite ¢ Ho, 


of Colloids in the Capillary Viscosimeter. w. Haller and V. Trea. | 
Kolloid. Zéits. 47. pp. 304-310, April, 1929. 

The relation (where hk is the rate of few: and the 
capillary) was pointed out by Hatschek in ¥913, At the transition from 


the laminar zone to structural viscosity [Seé Abstract 665 


should assume a critical value, dependent only upon the nature of the 
colloid and not upon the dimensions of the capillary... Phis.is, tested: with 
aqueous solutions of tannin at various concentrations in the viscosimeter 
of. Ostwald-Auerbach. The viscosity-rate of flow..curves do not show 

any marked inflection, but the appearance of structural viscosity becomes. 
more distinct when the log: of the rate is plotted against the log of the 
pressure. There is a critical value for the structural viscosity, as there is 
a ¢ritical Reynolds number for turbulence: But it is doubtful whether — 
the laminar zone really.exists for liquids of the structural, viscosity type. 
The equation of A. de Waele-Wo., Ostwald is modified in a way to make 
the, two constants strictly dependent upon the MAE), and. not upon the 
dimensions of the apparatus. HL, B, 


2889.:Capiliarity. Formulation: of Capillary. Structures: 
Schultze. Kolloid Zeits. 47. pp. 3104343, April, 1929. 

Developments of the symbols [see Abstract 1124 (1928)}, groposed 
the presentation of capillary’ phenomena. The formulation of an open 
capillary can only be referred)to: one cross-section, when the cross-section 
is circular. But large radii are grouped about a small radius; 4 meniscus 
is, generally, the, sum, of..x meniscus, branches of equal length, 
opening out or narrowing of a capillary, branch may fayour. ascension, ar 
evaporation, of, the, liquid or,.enlz of. until 


2890: Diffusion wand Concentration 
fong as the concentration of the salt is 
crystallisation; ‘thei liquic:im. thé meniscus travels fromthe, centae ‘aut- 
ward, and new salt is only deposited om«the upper crust... Later..the 
crystallisation.is not limited. to. the, constricted, film, and in, cage of 
KE] a long chain of minute — is finally left. The longer t is chain, — 
VOL, XXXII.—A. —1929. KKK 
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of be found: to apptoach the 
circular form. The chains may be spiral. ‘Particulars: and’ dimensions 
are given for various cross-sections, convex, plane, 
club-shaped, etc., anda few other salts B. 


2891. Interfacial Tension. fe ‘Mineral Oils and Aqueous 
Solutions. H. Weiss and E; Vellinger. Comptes Rendus; 188. 
pp: 901-903, March'25, pp. 1099-1101; April 22,1929. 
The ititerfacial tension between an ‘aquéotis sdlution and a 

dil falls progressively during a period of ‘perhaps two hours, the effect 
(pu = 13-5). Two types of curve are found for the relation between 
interfacial tension and the Pa of the aqueous layer, since crude mineral 
oils give’ a single strong’ maximum’ in approximately néutral solutions, 
falling to zero on the alkaline side at py + 11, whilst refined Oils show only 
small variations with shallow maxima at 6 + 11. °(2) The ‘curves 
_ showing the relation between the py of an aqueous solution and its inter- 
facial tension with a mineral oil ‘can be ‘used’ to follow’ the progress: of 
gripes and ‘the deterioration of the oil duritig its use as a lubricant. % 

“2892. ‘Surface "Tension of Binary Fluid of 
an Associated and a Non-Associated Component. K. M. 
horsky. Zeits. f. Elektrochem. 86. pp. 186-186, April, 1929. 

Describes a method which makes it possible to: 
sesleeitior association of a purely associated liquid from the surface tension 
of its concentrated solution in a non-associated liquid:.. The. method.of 
calculation indicated applies to kiquid pairs ‘witich, have ho chetmicel actito: 

ae Ay N. A 


‘Time Change of the Surface Tension of Sotetions of Mono- 
May 7, 1929... 

It is pointed out that in a liquid or salt in te 
the presence of non-complex simple molecules, there are also molecules - 
and ions. present which, through. po! ion or by the addition of 
molecules of solvent, become complex, there is a time change in | the surface 
tension. In a free surface the concentration.of the complex molecules in 
the surface is the same as that in the interior of the liquid or solution. As 


the. complex molecules possess greater molecular energy than the simple er 


molecules, they disperse towards the interior, and the surface tension 
therefore is lowered. It is pointed out that the investigated solutions can 
be divided into two definite classes. The non-volatile salts KCl, NaCl 
and: LiCl, with increase of concentration, increase linearly in the static - 
values of the surface tension at constant temperature; with the volatile 
solutes, for example, with HCl there is a in static 
values with increase of concentration. cot K, 


_ 2894, Drop-Weight Method for the Measurement of Surface 
Tension. Ferguson. Jo ourn. Sci. nstruments, _S. Pe. 163-1 67; 
Corres., 167-168, May, 1929. 


2895. Surface Tension of Sodium, FE. Doindenter and Marie 

Kermeghan. Phys. Rev. 33. pp. 837-843, May, 1929, | 

VOL. XXXII.—A —1929. 
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the best mean-straight,, line. ‘thtqugh.. the. experimental points, -the 
surface tension at..100°C..and at.,250°,C, was found. to, be 206:4 and 
199;5.dynes. per cm. respectively... Hence. the temperature gradient is 
4:6 x 107? dyne per cm. per degree... Consequently, the average valye 
of k,in the Eétvés relation, was found to be 0-067, and it, is concluded 
that the molecules in liquid sodium are polyatomic, The accuracy of the 
- Tesults is based on the high vacuum maintained throughout the period. of 
- experimentation. That. both the apparatus and. the liquid metal, were 
thoroughly outgassed was proved by. the fact that the McLeod gauge 
gave -no reading (i.c., a gas pressure <17 x,, 107° mm. Hg), even while 
sodium was being distilled over into the cup. . Reproduction of concordant 
results argues against the formation of films on. adsorbed 
gases or reaction of the sodium with the glass... AUTHORS. 


2896. Definition Approached by the Relative Kinetic Energy 


of a’ Liquid which Fills a Rotating Vessel. ant Comptes 
Rendus, pp. 984-986, 'A pril B,19292 be 
The liquid is assumed to. to’ Gi 


cylindrical vessel whose generators are parallel to the fixed axes-about — 


which the vessel rotates. The relative kinetic ‘energy Tis given’ by 


pw*st/8n2J,, where p is the density of the liquid, 's the transverse section 


of the vessel, and J, the central polar moment of inertia. ': T is independent 

of the position of the vector w’of angular rotation, since the relative. motion 

is ian for all ee axes of rotation. - — Abstract 2897 (1928).] 
H, H,.Ho. 


Turbulent Fluid Motion. 43 _ Burgers, K. ‘Amsterdam, 


Proc. 32. 4. pp. 414-425, 1929. 

“The opinion has been By ‘Various’ that the 
of turbulent motion has to be attacked by the methods of statistical 
mechanics. The present paper is'a tentative one, in which certain ‘possi- 


bilities are examined. It is restricted to the two-dimensional case,‘as then _ 


the stream function may be made the basis’ of the calculation—in three 


dimensions it is difficult to find objects to“ count.’”’ “Another difficulty 


which makes the problem very different from those of the kinetic theory, 
is that the motion is dissipative; this is overcome by considering only the 
fluctuations from the mean motion. The values of the stream function 


at the lattice-points of a Cartesian net aré taken as “‘ objects, "and an - 


equation for the most distribution is obtained. W. GB. 


| 2898. Criterion for Turbulence in Curved Pipes. G. i Taylor, 
Soc., Proc, 124. pp. 243-249, June 4,1929, 

‘Experiments a are described in which coloured fluid is introduced through 
4 small hole in ‘the side of a glass helix through which water is running. 
The conclusion reached by C. M. White [see Abstract 2348 (1929)), as a 
result of resistance Measurements, ‘that a higher speed. of flow is necessary 
to maintain turbulence in.a curved pipe than in a straight. one}’is verified 
directly. In a pipe bent into @ ‘helix 

VOL, : 


sodiied fat-drap method in Im doing so, Worthington’s | 


} 


that. of, the cross-section, steady. streamline, motion. motion, persisted ap»to 
a Reynalds number, 5830, i.e., 2-8 times Reynolds’ criterion for a straight 


ag 


‘atid’ the Idea of Hydrodynamic Centre.” “Ww. G G. Bickley.’ "RO. 
“Soe., Proc. 124. pp. ‘296-303, June 4, 1929." 
ont Fotmule are found for the forces 
general motion ina fluid, and it is shown that’ by referring to an bi 
p rmanently fixed relative to the body, these foriiuls’ are cotisidérab 
simplified; in particular the velocity of this pomt must be used inthe.well- | 
known formula to give the force due to “ circulation." “It is the limit to 


“2900. ‘Resistance of Pipes Lorenz) Zeit, 30. 
pp. 228-230, April 15,1929. 

Discusses mathematically the of the loss of pressure. ‘bend 

4n’ a pipe through which a fluid is flowing. The formula, deduced . is 
Ap = where ¢ is the angle ‘by the band (in 
‘Yadi = Mis is the velocity of flow ‘and y the’ density of the fluid, ‘while 
+ where a and are respectively the radii of the pipe 
“and of the circle of curvature and Nis the coefficient of friction of the pipe. 
“The results given by this formula agree amass with ‘those obtained 


2901. "Suspension of Sand in Water. ‘Hurst. “Roy! S06. 
Prov 124: pp. 196-201; May 2, 1929. 


governing the suspension in water of fairly large particles, such’ ‘as ‘river 
«sand, Since suspension must be due to turbulent motion, an apparatas — 
. distributed without any steady flow. It was found that under such con- 
_ ditions the particles behave like the molecules in a gas. It is hoped that — 
this analogy will be fruitful when.applied to the practical_problems arising 
out of the suspension of solid particles in the water of streams, and. algo 
‘in the kinetic of gases, since a upon-ag a 
model of a gas... | Ho. 


2902. General of Elastic C. B. ‘Biezeno in 
Hencky. K. Akad. Amsterdam, Proc. 32. 4. pp. 444-456, 1929. 
In a previous investigation (ibid., 31. p. 569, 1928) the authors derived 
“the differential equations which have to be fulfilled by the so-called 
additional stress. components,” Se Sy Sp, te tn: te that will 
“elastic body from a given state of stress (1) into another state, (2) diffe sp & 
‘ing from the former one only by an infinitely small amount. 
deduction’ of ‘the equations was given in such ‘a way that the rélations 
' Swhich had to be assumed between these additional stresses andthe straihs 
produced by them. were introduced only. at the end of the calculations. 
‘There still remained the problems ::(a) to: enunciate a stress relation which 
“takes into: account that the specific deformations in ‘general will be finite 
_{though they will be small compared to unity); and (b) to give this relation 
“in a form applicable to the calculation, of the “ additional stress compo- 
VOL. XXXII.—A.— 1929. IOV 
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Mefits” sy. these are solved in the present paper, 
ps Soc., Proc. 124. pp, 89-119, May 2, 1929. ‘ wi 
stress. distribution, in.an infinite. elastic strip 4oJongitudinal 

_ or transverse force acting at any.point, in the plane of the strip, is obtained. 
The results are compared with the elementary theory. . The.characteristic 
.effectsof an isolated force are not appreciable at .a distance equal to the 


breadth of the strip, times hig distance, 


02904, ‘New Type of Spring. Wolkowitsch. “Comptes 


188, ‘pp: 1228-1230, May 6, 1929. 

"Described a helical spring made by winding a bar, ‘Whe section 
aits Single axis of symmetry (a V-section, for example), round a cylinder 
of suitable radius. The dimensions and arrangements are such that there 
“ig no torsion when load is applied, but only simple shear. “Such a spring 
will, for the same amount of absorbed energy, be even lighter than a 
‘stretched ‘wire or rod, and much lighter than an ordinary helical spring 


: ‘hh which tofsion takes place, or than a spiral spring or bent rod. H.N. A. 


2905. Tensile Strength of Rolled Molybdenum. Fujiwara. 
| Kyoto Coll. Sci., Mem. 12. pp. 165-178, May, 1929. In English. 

All the specimens were cut in different directions from a rolled foil 
of molybdenum, 35 by 8.cm.,0-009 cm. thick. Thestrips, 0-55.cm. wide, 
Be to 13.cm. long, were tested when stressed on a testing machine at angles 

of 0°, 22. 5°, 45°, 67-5° and 90° to the direction of rolling. The fractures. 
were examined, -by photography and K-rays.as explained: in previous 
_ papers. The tensile strength was greatest, about 114 kgjmm2, in the 
direction of rolling, but the values fluctuated between 95.and 120 ke. The 
average ‘value at angles of 45° and 90° to the direction of rolling was 
about 20 % smaller. Many of the strips were broken in the test, and it 
is inferred from the direction of the line of fracture that the break 
H. B. 
3 “2906. of Straight Rods Uniler Eccentric Compressive 
“erties. R. Chambaud. ‘Comptes Rendus, 188. pp. 1226-1228, May 6, 
1929. 

Gliciations from the exact formule involving Elliptic Functions 
show, of course, no sudden discontinuity, as in the Euler theory, for a 
“central load, nor the infinity for an eccentric one: but in the latter case 
_the deflection reaches a maximum for a load less than the Euler critical 


one, and then decreases. Taking the criterion of rupture to be stress _ 


“exceeding the elastic limit, tables (not given) have been constructed to 
‘show how the breaking load depends upon the dimensions and the 
‘eccentricity. B. 
_. 2907. Theory of the Plasticity of Metals, Hw. Shoji, Tohoku 
Set. Reports, 18. pp. 1-9, May, 1929. English. . Report No. 213 
from the Research Inst. for Iron, Steel and other Metals. : 

This paper continues previous work [see Abstract 403 (1929)] in whith 
the of experiments upon the platilty of metals were found to be 


expressed by 4 constant, Pa oe as a ‘Measure of PET Jn the 


4 
ww 


% 


| of ‘Wétals 
in which: printipte: of is’ assumed, ‘atid ‘the 


results are found ‘to require two ‘constants, viz., = and 


= w,Js, where's is the cross-section, w the applic weight, Wy “the weight | 
corresponding to the: limit, the and ‘the velocity” of 


9. 8. Adams,. .Dept:.of Commerce, Special Publ: No. 158, [13 pp.|, 1929. 

The/conformal projection of a ‘sphere within & square with the poles 
on one of the diagonals and symmetrically placed relative to the centre 
_is:diseussed;, The: method employed reduces*mathematical computation 
-vety much, although: the: amount ‘of: calculation necessary ‘is still con- 
siderable. The required functions are evaluated and’ tabulated. The 
whole sphere is first mapped conformally on the hemisphere, and the 


2909, Pfaffien ‘of ‘Birkhoff, Féraud. Comptes 
Rendus, 188. 1029-1031,. April 15, .and pp. 1144-1146, April 
1929. In English, | 
_ In this paper the author diacaienne certain systems of dynamical ‘equa- 
tions termed by Birkhoff, ‘‘ Pfaffien Systems,” which are useful in the 
variation problem, The theorems of Poisson and de Lie, are applicable 
to them as to the Hamiltonian systems, and as an example the reduction 
of the Lagrangian to the Pfaffien form is given. The author applies the 
' above system to certain dynamical problems, and as an illustration of the 
advantages of the method he determines the final order (after the greatest 
reduction possible has.been made) in such classical:cases as ‘’ Three bedies — 
in a plane,” ‘‘ Three. Bodies,” ».Bodies.”’ Finally, for the particular 
case of two degrees of freedom, the author reduces a Pfaffien system to 

Ottestarton: of Its Principal Axis. Ss. Ito. Kyoto Coli. Sti., Mem. 12. 

pp. 97-106, March, 1929. In English. 

_ When a single crystal of zinc of known orientation welded at one end 
to a zinc plate, is just melted and then gradually cooled from the weld 
to the other end, a single crystal 1 is produced with approximately the same 
orientation of the principal axis as the “ parent” crystal. Photographs 
are given and the homogeneity of the arrangement was S tested ef Le 


Gold, Sci., Mem: 12. pp. 159-163, May, 1929. In English. - 

The facets developed by etching the surface of a block of the ‘dates 
metal crystal were determined by optical goniometry and X-ray analysis. 
For aluminiim the facets’ are (100) and (140); the intensity. of hght 
reflected from the (110) facets being much fainter than that from the (100). 
For zine the facets were (0001) and (1010): The results for aluminium 
were independent of the conditions of etchiig over the range, HCl, HF 

VOL. XXXII.—A,—1929. 
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2912, Relation Between: Solid 
Solutions, . S. Sekito. Tohoku Unww., Sei. Reports,:18: pp.'69-68; May, 


1929.) dn. English. Report No. 216 from the Research Inst. for Iron, Steel 


and other Mi 

paper confains, the, reqults of; the. determination .of the. lattice 
constant of several series of solid. solutions containing copper. The. density 
_ of these alloys, as given by direct measurement, is always greater than those 
given. by those of the constituent metals by the additive law, but coincides 


satisfactorily: with’ those ‘calculated: from ‘the observed ‘ldtticé constant. 


Hence, it is to be concluded that solid. a density ‘is 

2913. X-Ray Analysis: of the 
Pla of the Constitution of Ferro-Chromium: Alloys Containing 
Nitrogen. Re Blix. Chem. 3. Abt; PP. 389-200, 
May, 1929. 


An X-ray. investigation of allows heating 


chromium in ammonia at 800°; indicates that two phases are formed. The ~ 
_ one, which probably corresponds with Cr,N, is homogeneous over. a. fairly 


wide concentration range. The arranged in a hex- 
agonal close-packed lattice, with the nitrogen atoms distributed at raridom 
among the vacant spaces between the chromium atoms: The lattice 
parameters’ increase with increasing nitrogen content. The other phase 
€orresponds ‘with CrN:‘and has fhe sodium-chloride structure: lattice 
parameter 4/140 A., an X-ray analysis of a ferrochromium alloy containing 
(60° 3% cr, 2-4 % Si and 0-21 % C) indicates that 
F w. 


Helv. Phys. Acta. 2: 2. pp. 95-114, 1929. In French. 
' By means of ‘a differential method powder photographis © have been 


obtained, showing the' variation of the lattice constant between 700° and 


1400° and the changes at the transformation points. At a temperature 
between 750° and. 860°, depending on the amount, and kind of impurities, 
a discontinuity has been observed corresponding to. the a—>f trans- 
formation. ‘The following conclusions are reached: (1) From the room- 
temperature to fusion point there exist only 2 allotropic forms, body-centred 
with a, 8 and § varieties and face-centred or y-iron. (2) The varieties 
B and § appear to be the same, since the continuation of the dilatation 
curve of the first coincides with that of the second. (3) In the interval 
900-1400. the dilatation curve of y iron appears to be parallel to the. con- 
tinuation of the B line. (4) The contraction indicated in the passage 
_ a->f appears to be greater than that attributable to the disappearance 

of spontaneous magnetisation. It is doubted, therefore; whether™ the 


2915. Grating of a-Iron. G. Mayer. fe Krist 


70. 4. pp. 383-384, May, 1929. 
Photographs. were taken of iron from. 


mixed with NaCl. for was. 


— 
$10 


and. S. Iwaizumi, . Tohoku Univ.,Sci., Reports, 18. pp..18-89; 1028. 
In No. the I nst. for I Steel and 
Metals, - p ou} 


ofa. Siegbahn-Hadding bulb, four photographs being taken simultaneously — 


with exposures of 8 hours.,,. The specimens, black. powders; were prepared 
by. passing ammonia gas over seduced iron -heated. in a, furnace, The 
lattice constant of the Armco. iron, -2: 1847 A,, ~inereased., to. 2- - 969A. 
when the iron contained 0-06 % of nitrogen. As the nitrogen contents 
increased to 5:9 %. the body-centfey i gave way more and more 
to a face-centred cube. There axe\,two, compounds, Fe,N and F 


The former crystals are cubic, density 6-47, constant 3-86A.; 


the iron atoms are face-centted with one N in each cube. The. Fe,N are 
hexagonal, density 5-02; the iron atoms form a closely packed hexagonal 
lattice with one» nitrogen in-each parallelopiped; the lattice constants 
increase with increasing N contents, while the axial ratio decreases, sug- 


gesting a.solid solution of iron in the:compound. The change of lattice _ 


is:satisfactorily explained, and: the diameter 1-26 A. of the nitrogen atom, 
B. 


Univ., Sci. Reports; 18.-pp. 69-171, May, 1929. In English, Re- 


port No. 217 from the Research Inst. for Iron, Steel-and other Metals. 

In an earlier communication K, Honda and the present. writer [see 
‘Abstract 3328 (1928)]. reported that the. ‘body-centred tetragonal. lattice 
with an axial ratio of about 1°07 appears on the surface layer in quenched 
carbon steels only, while in the interior the lattice is the ordinary body- 
centred cubic, and they explained the mechanism of the formation of these 
lattices. In the present communication it is shown that, the axial ratio of 
the lattice diminishes in’ magnitude from surface to the 
interior, finally taking the value 1. The axial ratio.of the tetragonal 
lattice increases’ reason content, as as the quenching 


2918. Niggii’ Haag. Webbe Krist, 10. 


bp. 353-366, May, 1929, 

Niggli formulated 29 kinds ‘of. of. ‘touching dis- 
tinguishing them by the number of radii from the centre of a given circle 
to the centres of the touching circles and by the arrangement of these radii. 
In this paper the possible systems are in with 


~ 2919. Grating Constants of ‘Ss. v. Trieeen, 
Physi 54. 9-10. pp. 679-685, 1929. 
“Nagy [see Abstract 693 (1929)] found variations of 0- 5 % i in the same 
crystal to 2-5 % in different crystals. The present measurements with a 
_ Siegbahn precision spectrometer indicate no such variation. The value 


the X-ray refraction index is deduced from the results, J. 


2920. X-Ray Study of Lublinite. Sophie Mizgier. f Krist. 
70. 1+2. pp..160~-162, Apri, 1929... | 
. From. X-ray powder. photographs. it. is deduced ‘that the 
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Fourier’ Series 4n ‘Crystal 

The of the in a crystal by Fourier 


Series is here applied to the determination of the ‘parameters in a complex 


crystal. A series is used which gives the projection of the scattering matter 
‘in the unit cell ‘on each of its faces im turn. For instance, when projection 


is made on the (100) face of the cell, 


+e 40 


a= = AME nal), (oh cos + 

measured in absolute units;: The formula applies to a cell of any shape 
; that it has a centre of symmetry. ' F (000) is taken to be the 
number. of electrons in the unit cell; Evaluation of the series for diopside 


CaMg(SiO,), gave values of the 14 parameters, agreeing well with those — 
determined 


elsewhere, It is concluded ‘that the labour of analysing 


complex crystals maybe considerably reduced by using Fourier series‘in 


conjunction with an analysis of the usual type made by assigning para- 


meters to.theatoms. [Seealso Bragg and. West (Zeits, f.. Krist. 69. p.118, 


1928), “A Technique for. the X-ray of Crystal Structures 
Many Parameters.) H. Ge. 


2922. Symmetry of Point-Groups.. 


Weber. Zeits. f. Krist. 10. 4. pp. 309-327, May, 1929. 


A theoretical treatment of points sa in a ue similar to space- 
group theory in three dimensions. | A. Ge. 


2923. Eighty Two-Dimensional Alexander 

aiid kK. Hermann. Zeits. f. Krist. 10. 4. pp. 328-345, May, 1929. 3 
Theoretical deduction of the 80 space groups of symmetry distribution 

in two dimensions analagous to the 230 space groups of three-dimensional 
symmetry distribution. The work has — in the pier of liquid 


crystals, {See Abstract 2658 (1929).] 


2924. Geometry of Plane Nets. F. Haag. Krist. 70. 4. 


346-352, May, 1929. 


a A note on the geometry of packing of circles in a plane network. 
W.H, GE, 


2025. of the: Space 
| Groups. E. Alexander. Letts. f. Krist, 10. 4, pp. 367-382. May, 1929. 


-Unidimensional space groups are those whose equivalent, 
‘‘ gleichwertige,” points all have the same distance from a certain straight 
line, Besides the unidimensional space groups there exist only the 
230 space groups which are of importance in crystallography, the transla- 
tion lattices, and the eighty two-dimensional space groups with point 


meshes, treated by K. Herrmann and the author. The present arrange-’ 


ment is based on the general theoretical considerations of Schoenflies and 
his symbols are employed. The possible number of these space groups is 
unlimited. The paper contains tables a of diagrams which 
embody the results. | | ~ 
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erent “May, 1929. 
mbdsutementsi of the lattice constarts’of pure specimens gave 
2: 5283,:3: 9905 and 4: 8943 respectively. pre 


“2927. X-Ray Diagram of Native ‘Geftulose, Andress. 
Zeits. f. phys. Chem. 2, Abt. B 5-6. Pp, 3802394) April, 1929. 
found that thé intensitiés chlcdlatat from Meyer and ‘Mark's 


structural model of cellulose see Abstract 1042 agree 
J. WwW. 


those: determined experimen | | 
2928, Phenomena. of. Orientation. ered ‘Pseudo-Crystallisation 


Resulting. from the Effect of Strain upon Colloidal Gels. J: hae 


Comptes. Rendus, 188. pp. 1246-1248, May. 6, 1929. 
_ Films of nitro-celbulose or of cellulose acetate are 
birefringent. when, strained, and this, phenomena has now been quantita- 
tively studied by means of X-ray diagrams. For this purpose films have. 
been prepared strained in three RY ndicular directions, and it er? found 
that: ani aréd according to the'dégree of 
(2) From the measurements average degree of oscillation of mole- 
cules could be evaluated.‘ (3) Fort! very great strain the diagrams assume 
a very remarkable appearatice, the rings being deformed into €llipses. 
(4) The passage fromthe amorphous state to one bordering’ on crystalline 
ensues gtadiially in stages, the final structure being pseudo-crystallitie in’ 


which the molecules occupy siifillar positions to those in the crystal lattice, 


but where they are not perféctly aligned. Such specimens are very 
strongly birefringent. (5) The pheriomena are in excellent: agreement with 
the hypothesis that a molecular statistical arrangement exists: 

to that of a liquid which has been rapidly congealed. (6) The directional: 
mechanical properties are explained by the structures suggested}. whilst: 


H. 


"2929, Structure of Some Aromatic Substances. Hengsten-. 
‘berg and H, Mark.  Zeits. f. Krist..70, pp. 283-296, Apnil, 
Rotation photographs by the. Weisenberg and Schenk methods were. 
obtained. giving the space group. and the unit cell. of diphenyl phenanthrene, 
and fluorene. The agreement in the dimensions of the unit cell and the 
similarity an. inttensity- distribution of dipheny} and: fluorene; together ‘with 
the fact: that diphenyl crystals: have ia: céetitre: of: ‘symunetry, leads: to: 
conclusion that in‘fluorene ‘the two benzene rings he in parallel planes’ A. 
of the unit cells in diphenyl and stibin (C,H,—CH =CH+C,H,) 
_ indicates that the :‘‘a’’: period is a measure of: the molecular length: »: This’ 
9930. Structire of Artificial | Uitr 
K Akad, Amsterdam, Proc, 32. bp. 
ey ~The differences in structure of ultra 
tion of the sodium in Gutmet’s ultramarine by TI 
Pb have. been determined: by in colour. 
with in structure. Ne general n relations are 
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293 hy of Artificial. Ultramarines.:: ‘Mu Jaeger and 
Ay van Melle: K. Akad. Amsterdam, Proc./32..2.: Ppp. 167-181, 1929. 

The rate of reaching the equilibrium: state is‘studied:: “The shape of the: 
curves indicates absorption _An is made to. fix the 
space group of nosean (Naj» The structure is considered 
as made up of fixed ions ne at oe On ed SO, ions and two errant Na 
or substituted ions, a is considered to ‘be the most probable in view of 


intensity and other considerations. A picture i is, given of. the. sup 
structure. This structure leaves a large space in the middle of the nt 
cell (cubical with a = 3*7 A.U:) for the dcéonimodation Of the errant ions. 
With-ultramarines of greater’ S contént than ‘nosean’ it is supposed that 
the extra S forms errant ions either by itself or as NaS, etc: The 

identity of X-ray diagrams of ultramarines of widely different clibintical 
compositions is attributed to isomorphism of in fixed 


2932. Crystal, Structure of Solid, Methane. C.McLennan and 
w. G. Plummer, Phil. Mag..7, pp. 761-774, May, 1929. 

. Minute crystals of methane were deposited on a, copper, capillary ‘abe, 
containing liquid, hydrogen orliquid air,, The, tube, was in the, axis of the. 
Debye-Scherrer. camera which was first. evacuated, after which. methane. 
was.admitted, Typical powder photographs..of solid methane were. 
obtained, and tables are given containing the deduced . 
spacings, the corresponding theoretical spacings and the indices of the 
corresponding planes. Consideration of the.intensities of the lines leads 
to either space group T? or T2, with. four molecules per unit cell. The 
positions of the hydrogen stare are given in terms of a parameter u, but 
u = 0 apparently gives the nearest correspondence to the observed intensi- 
ties, and the agreement becomes fairly close if the Ponte factor for the 
reflecting power of the carbon atom for high-frequency rays (which varies 
with the spacing) is used, instead of the usual factor 6. It appears, then, 
that a cubic form of methane really exists, the molecules being arranged, 
apt a face-centred lattice. The authors conclude that for substances of 

Ca, the occutrence of the electrically symmetrical molecule i is to 
be as frequently as that of the pyramidal type. i. N. AL 


2933: Electric Conduction: in Tonic: Crystals. (Rock:Salt).. 

fidanaee: of Heat, Water and ‘Plastic Deformation. : F; Quittner and 
A. Smekal.. Abt. B 2: pp: 162-165, May,:1929. 

.!Rurther evidence in, support of the view [see Abstract 392.(1929)] that | 

the ‘crystal ions:in the perfect lattice are unable to migrate in an electric 

field, whilst: the ions on the surface:of the minute hollows inthe crystal are: 
inja looser position and can migrate. Crystals from solutions of rock-salt, 


purifie an. 400°C onductivity after being heated 


for short periods (minutes max,; long-continued electrolysis 
in TORE fields lowers mt pec again, but not below the initial 
Va _, Crystals from fused salt show an initial hig her conductivity which, 
on ‘heating, but may Tise on. Fenewed eating. Evidently. he. 
heat has, 9, looser ing. the the crystals 
lived ‘Off in vate ‘dnie er Conductivity, 
p to 60 times. al gtystal Is; this 
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increase is lost’ again by electrolysis. hin water must 
_ have penetrated:into the interior of the crystal’ Small load stréss increased 
the conductivity: decreased: it’ again; ‘aid the 
temperature effects: were: less’ marked! under plastic deformation; this is 
ascribed to: recrystallisation without grain formation.’ The’ general 
clusion; supported: by ‘discoloration’experiments by tadium rays, is that 


Zener: Nat Atad! Sci. Proc. pp.’ 314-318) April 15, 1929. 


ae cigens oe is attacked by the variation method. The energy for 
distances, R, is.caleulated:from a value,of the eigen- 

which satisfies the conditions that at zero.internuclear,separa+— 
tion 44 becomes the solution for He, while for infinite separation it reduces | 
to the hydrogen function. The. energy. values are. quite, close. to those 
calculated by, Burrau... Itis not to, be.expected that the assumed. value.of 
the eigenfunction i is as accurate as the.energy, values suggest, since the.vari- 
ation, method | ives better eigenwerte than.eigenfunctions,;,4 graph. shows 
the relations bétween, the. energy, and the, 


‘minimumi.value of Thisis. red with the value obtained 


Johnson, Frank. Inst.; J. 207: pp. 629-643; May ,:1929.: 

- The apparatus and general:method of the first investigation dendeibedt 
‘were.thegame as described previously {[see:Abstract $89:(1920)). Intensity 
measurements of the beam of hydrogen atonis specularly' reflected from 
heated crystals of rock-salt were made on glass plates coated with molyb- 
denum oxide, the oxide coating becoming darkened by reduction where 
the hydrogen’ atoms’ Struck it! The results Obtained show ‘that as t 
angle of incidence (@) decreases from 90° (grazing incidence) the eae 
of the ‘specularly’ reflected beam ‘decreases slowly ‘at first. From about 
60° to 30° the decrease is more rapid. It’was also ‘found that the ratio 
‘of the intensity for a small angle of incidence to that for a large angle 
‘becomes greater as ‘the temperature of the crystal is reduced, and that for 
any particiilar angle'the intensity of the specularly reflected beam is greater 
at low’temperatures than at higher ones. Ellett and Olson have recently 
found that a beaiti of cadthium atoms, specularly reflected’ from a crystal 
of rock-salt, is ‘of homogeneous velocity, selected’ according ‘to the ‘ar 
matiner ‘analagons with the ‘Bragg interference of X-rays.’ ‘Thisresult i 
quite’ inconsistent with wave mechanics expectations." ‘In ‘Order t6' 
whether stich effect occurred ‘in the ¢ase of hydrogen a beam © 
specularly reflectéd’ 4t’an angle of about 20° from grazing incidérice was 
réflected at’ thé Saitie' angle’ from a second ‘erystal. “The ‘results’ obtaine 
wefe éntirely négative, exposures of 10'hours showing nd tracé of Yeflection 
from the second crystal,-although reflection from the first crystal could be 
observed. ‘with,an exposure of half Aour,.. 

New: Calculation the Energy ofHelfum theeGround 
State and of the Deepest Term of athe: 
Leits, f.Physib, 54; 5-8. pp: $47366, 1929) 
Method .is used! by means ‘of which the: the 


found thejregion’of the fine 
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structure... The use of ‘angles and only 
‘metrical distances which have. a: direct physical ‘meaning ‘are as 
independent, variables... The calculations are, not,eatried so far in the 
case of ortho-helium. as in. that of helium, but even here:a value is. obtained 


2937. of Atom tn thé: Grout | 
pttereite: Phys. Zeits. 30. pp. 249-250, May 1, 1929. 

Metitions several previous attempts to solve the problem by sabia ot 
classical and of quantum mechanics, and gives a néw solution. The 
“ eigenwert ” problem of the helium atom is six dimensional, but for the 
S-terms can be reduced to a three dimensional one with say ,, 7, and @ as 
independent variables. Et is better, however, to ‘use 15, ‘the distance 
between the two électrons, as’ the’ third independent’ variable, as this 
simplifies the calculations amazingly. The vatue obtained for the energy 
Xin the first approximation is’ = — 4238, inthe second approximation, 
when the dependence of the “‘ eigenfunction ”’ on 7,, is considered for the 
first time, ~'1-4456, thethird approximatidn. gives) 145123, and 
after this the alteration becomes very small; so that at the'sixth approxima- 

tion A= — 1-45162.. From Lyman’s spectroseapic result) = — 1-45175. 
The author’s previous calculations gave only 4 = 1:4496; the agreement 


HEN, A. 


2938. Properties of the Terms of the Helium Molecule, . 
Dieke. Nature, 123. pp. 716-717,,May.11, .. 

In most. diatomic molecules the influence the, axie 
the valence electron is. strong compared with the influence of the nuclear — 
rotation (case I)., In, case II the influence of the rotation is, predominant. 
Weizel has shown, in a. qualitative way, that in the helium band spectrum 
all the different stages of progression between cases.I and II can be recog; 
nised. The terms, which are produced. by the different. orientations) of 
_ orbits, with, the vector. / representing the moment, of momentum of the 

electron. equal to, two. are of special interest; the. properties of, the. bands. 
which originate from a combination of this. complex with the,2p level. can 
‘be understood if one follows the transition from to, case II. . Gives. 
an account of the way in,which the existence of P-, Q-, and. R-branches 
vaties with the value of j, the total moment of momentum of the molecule. 
Many of the results obtained are in excellent-agreement, with experiment, 
2939. Composites ‘atid! lispers rystallin 
We, Ostwald .and: A.) » Zeits.. 47. 
Rinne pointed out in 1921 that:the. revealed 
by Réntgen-ray, analysis does not .agree with’ the: stoichiometric: composi- 


< 


certainty that there is absolute agreement between theory and experiment. 
The method is notable for extremely rapid convergence: Inthe case of 
the ground state of helium the calculated value differs from the ob- 
| served value only by an amount of the order of magnitude of, the correction 
| for the motion of the nucleus, plus the. relativistic and magnetic corrections: “i 
V. 
1 ‘ 
| 
i 
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surface development, Smekal’s Teal crystals and blocks would 


817 


chemi¢al “The reason is that in ctystals of infinite dimensions 
every Ca counts 1; when iti the body centre; but only } in the face centre, 


and<only } The discrepancy tends to vanish as'the crystals 
become very small’and inthe surface zones: The authors calculate the 
numbers’ of unit cells for which the difference would vanish and the 


(%-tay) .tatio Ca 75. would become approximately 


0-5, and the edge s of the ypothetical unit cube. These values 
..for, the rock-salt type = 1 — 2 x 108, s = 8 — 14cm.-7, fluorspar 
"4-5 x 10° and 300 cm.~? cesium chloride and cuprite types about 
1x 10 and 400 The s values are typical Colloidal dimensions. 

t follows that the compositions of the particles of sols any of highly dis- 


: perse precipitates should vary with the size of the particles, and that the — 


cles. will differ in composition with the degree of dispersity, age a 


be.o of correct. chemical composition... B. 
Hy 2940. Physical Foundations of Chemical Theory. TM, Lowry. 


oosGivesan account of the relations the. 


fandom in the. modern.theory of atomic structure, and 


shows by a number of examples that the valencies of different elements 
can be explained by their atomic structure, as deduced from spectroscopic 
vidence. Calls, particular attention to a work ‘‘Die Valenzzahl und ihre 
iehungen zum Bau der Atome’” by H. Lessheim and R. Samuel, and 
comes to the conclusion that facts such as those adduced ‘provide ideal 
evidence in support of the electronic theory of valency, which can now 
as being experimentally proved to be correct. N. A. 


2941; Mesophases or Intermediate States of. Aggregation, | 
Part I.) H. Zocher and V. Biretein. Zeits. f. Chem. 141, 
pp. 413-428, May, 1929. 

> This paper deals with the axtstente of mesophasea. . First the vations 


of state of aggregation,’’ solid,’ “liquid ’’, and .“‘ meso- 


phase’ are defined, and the necessary elasticities for the mesophases — 


_ evaluated. Molecular groups with periodicities not determined by. the 


phase structure behave in the mesophases as in amorphous systems, The 
behaviour of with respect to. Réntgen radiation is considered. 

2942) Electronic of Organic Compounds, Especially 
Benzene. M. Zeus. 35. pp, 268-374, May, 


structure of the atom and molecule, organic molecules as polar 


P. 
2943. of Fatty Acids. F. J. Hill. Pit. 
Mag. 7. pp. 940-946, June, 1929. Supplement. | 
“Phe assumption that the: amount of oil. necessary. to. give the saitical 
at which the surface tension changes corresponds‘to a layer. of thick- 
ness of one molecule, which has been confirmed by X-ray analysis, has been 
applied: by: Langmuir in his work on the orientation of molecules of sub- 
stances: floating on water using a balance method, The. present work 
describes experiments to ‘similar — 
VOL, XXXII.—A.—1929. 
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-and- stearic acids, but employs: a »tnethod:- which! combines. du. Nouy's 
tensiometer and Ferguson's sphere method ; full: details are included in the 
paper. Although the results agree fairly well with Langmuir’s, there: are 
HH, Ho, 


9944. Zigzag a Chain. A. Miller, 
Roy. Soc., Proc. 124. pp. 317-821, June 4,1929. 
X-ray investigation of a single crystal of C,.H,, has shown [see Abstract 
46 (1929)] that the CH, groups of the chain molecule lie equally spaced on fe 
two parallel rows, the. lines between successive céntres thus forming a \. 
_ zigzag. This paper attempts to show how a number of observations on 
their physical properties are connected with the zigzag structure of the 
molecule, It is demonstrated that centro-symmetrical linkage is 
to be expected if the end groups are electric—or magnetic dipoles ; 
features of the crystal habit of long chain compounds are discussed with 
the aid ofa model: An explanation is also’ given for the altérnation of | 
the m.p.s of chain compounds, viz., the difference in the structures of odd 
and even substances corresponding to a difference in lattice energies, and 
this is reflected not only in alternations of m.p., but also for the fatty acid 
Me, 


| “2945. Organic Molecules with and 
Oxygen. K. L. Wolf. Zeits. f. phys. Chem, 3. _ Abt. 2, PP: 128- 
138, May, 1929. 

. In this paper single- and double-bonded ‘oxygens are discussed as ‘the 
moment determining parts of organic dipole molecules. With singly 
bound oxygen, difficulties are surmounted in the calculation of the dipole 
moments of disubstituted benzene derivatives by the assumption of a — 
valency angle at the oxygen, whereby simultaneous variations in the signs 
of the group moments disappear. Two linkage possibilities are discussed 
in the case of carbonyl oxygen, and in this connection the results of 

__measurements of the moments and ultra-violet absorption of cyclohexa- 
none and menthone are included. Finally, the problem is examined as to 
how the acid character of the — OH group in apiece" —COOH 


2946. Temperature Sensitivity of the Molecular Polarisation 
of Gases and Vapours. R. Sanger and O. ‘Helv: 
2. 2. pp. 186-144, 1929. In German. 

Calculates from the dielectric constants of ethyl, siete ain’ eet 
ether vapours, measured at constant density, that the values of their 
molecular electric moments are 1-32 + 0-02 x 1-10 + 0-02 
x 10-38 and 0-85 + 0-02 x 10-* respectively. These results were 

_ obtained, assuming a triangular formation of the molecule with the oxygen 
atom at the apex, and a- with results shows this 
assumption to be correct. Cc 


2947, Mechanical Model of an Carbon Atom. 
i. G. Tanner. —]. Phys. Chem. 33. pp. 155-759, May, 1929. etic 
Based upon the postulate that electrodynamical aopininbley of the four 
‘bonds ”’ of the carbon atom is the fundamental cause of the 
_ optical activity of the chemically asymmetric carbon atom, a mechanically — 
analogous model has been constructed. This 
VOL. XXXII.—A.—1929. rit 
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the plane of’ « plane” polarised mechanical waves, and transmitted 
one ofthe two epee of polarised waves 


9048. of Atomic E. ‘Rutherford. Roy. Soc. 
Proc. 123. pp. 373-390, April 6, 1929. 
_ It seems possible that certain discrepancies in the tigated sive. of the 
. uranium nucleus may be got over by making use of wave mechanics, as 
has been done by Gamow and by Gurney and Condon. The peak of the 
potential curve around the nucleus’ is in any case so high that: according to 
classical dynamics an d-particle could not sitmount’ it’ and pass outsidé 
the nucleus, for to do so it would have to have energy much greater than 
that observed in‘any a-particle. According to the wave theory, however, 
the wave system with which the a-particle is identified may, under certain 
circumstances, leak through the barrier. It was shown'that, using Aston’s 
results on the masses of the atoms, it follows that if the nuclei are regarded 
as built up from protons and electrons the atom is really a sink of energy, 
so that to take the nucleus of mercury to,pieces proton by proton: would 
require work corresponding to at least 1400 million volts. If; on the 
other hand, the heavier elements are regarded as being built up of helium 
- nuclei the mass of each added a-particle inthe heavier atoms. is greater 
than that of the a-particle in the free state, and it becomes possible to 
account approximately for the energy emitted by radioactive elements. 
In the Discussion, it was suggested by J. Chadwick that the difference 
in the energies of the protons emitted by aluminium when bombarded by 
a-particles may. be due to differences between the masses or internal 
energies of the aluminium nuclei; C. D. Ellis showed that information 
as to the nature of the nucleus can be expected from further study of the 
y-rays emitted when a disintegration particle leaves the nucleus; G. 
Gamow described a wave mechanics model of an atomic nucleus, with an 
equation which yields.“eigenwerte”’ giving energy and nuclear radius of 
the right order of magnitude. Evidence for, the rotation of the nuclei was — 
given by O. W. Richardson. F. W. Fowler and D. R. 


Zeitts. Physik, 54, 9-10. 124-730, 1929,. 

' Continues the theoretical treatment of the union “ protons ee veo 
trons, and, on certain assumptions, obtains an expression for AH. A 
table gives the value of AH for a number of elements obtained from this, 
formula, with Aston’s values for the same quantity; also the atomic 
weights according to the theory and those found by ght Certain 


deductions are made as to the values of X, the distance fr nucleus — 
to which a proton must be brought in order that union e place for. . 
different nuclei. ‘The author concludes that, to a first approximation, his 
calculations agree with experiment. Discusses the thickness of the layer 
_ in space which emits the cosmic rays. He obtains a radius of 12 x 10 cm., 
or about 400 parsecs, which is of the same order as that which astronomers 
have deduced for the dimensions of the stellar system. Maris N. A 


2950. Configuration of Quadrivalent Atoms. ie M. Lowry. 
Cambridge Phil. Soc., Proc. 25. pp. 219-221, April, 1929: 

Discusses the alternative views which have been put forward as to the 
configuration of quadrivalent atoms. A number of of 
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Ni; Te, Sn, Zn;Cd, Hg and Pd are.considered. problem 
has been:solved. by the X-ray, analysis..of crystals of different. types. 


Dickenson has assigned a tetvahedral configuration to the anions in the 
eubic crystals of K,[ZnC,N,), K[CdC,N,) and K,[HgC,N,], and a planar 
configuration to the’ anions in the tetragonal érystals’ ‘of “K sf PtEl,], 
K,{PdCl,] and Am,{PdCl,). The change in the crystallographic system 


Clearly “indicates a difference in’ the’ “the “complexes 


in ‘the two series. “HUN A: 


2951, ‘Spectral Relations. hetween. Certain Iso-Electronic. ‘Sys- 
tems and. Sequences. Part. II. ScI, Till, VII, Cr IV and Mnv. 
White. Phys.Rev. 33, pp, 672-683, May, 1929. 

. The.methods described in a previous paper [see Abstract 2680 (1929)) 
are applied, to the spectra of the iso-electronic sequence, named above. 
Tables of terms and .sadiated frequencies are given for VIII, Cr IV and 


Mn V. Ionisation ’’. potentials. for. are. at. 


and 75:7 volts respectively... _W. 9. 


2952: Assignment of Quantum Phectrotis in 
‘Molecules. Part Til. Diatomic Hydrides. 
Rev. 38. pp: 130-747, May, 1999. 

Since the first papers appeared [see Abstracts 63 and 1053° ‘99093, 
_. Hund has published a paper [see Abstract 705 (1929)] on similar lines, and 
including the case'of' diatomic hydrides. The known electronic states are 
derivable from. unexcited H plus familiar low-energy states of M atoms. 
The following effects are indicated: (1) the couplings between J, vectors of 
M atom outer electrons are broken’ down; (2) the uncoupled vectors J, 
aré separately space-quantised with reference to the électric axis; (3) the 
electron of the H atom is promoted, and takes its place with the M elec- 
- trons, the H nucleus remaining outside the M electron cloud; ; (4) the original 
s, vector couplings are broken down by H electron spin. Data are pre- 


sented as evidence that molecular stability is primarily a matter of | 
promotion energy rather than of valence bonds, and a simple explanation 


is given of multiple widths of Av in 2 and “mn states oF MH molecules 4 in 
terms of Ay values of theMatom. 


12953) Predissociation’ and Diffuse’ ‘Spectra. K. Rice. ‘Phys. 
Rev. 38. pp. 748-759, May, 1999.) 


The width of rotation lines by wave The 


sie ternis in the exact wave equation are treated as a perturbation; and 
the’ perturbed eigenfunctions expressed as a linear function of the unper- 


turbed ones.’ The ‘energy range over which the properties of a giver : 


discréte state” may influence ‘the properties of ‘the perturbed eigenfunc- 
tions is determined in terms of the perturbation matrix components, and 


“2954. Expression. for Natural Rotation to 
Molecular Refraction. K.L. Wolf and H, ‘Volkmann. _ Felts. I. phys. 
Chem. 3. Abt. B. 2. pp, 139-148, May, 1929. 

_ Gaus deduced on the grounds of the Born theory [see ‘Abstract 934 
(4918)] an expression for the natural rotation having a-similar significance 
as the specific refraction has for refraction. The dependence of rotation 


on the refractive index. was confirmed. by measurements: of. Wetterfors 


as well as by the present measurements of 
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Deviations Were shown déttirdué to ‘dipolar effects and’ to: 
ciation ‘as shown and vonfirmed by measurements on’menthone’ and 
é'and their solutions. The dipol moment for: menthdne hasbeen 
as . 10-18, while for limonene the highest’ value 48 only 
The absorption curves for ultra-violet light’ for. 0+14 mol. 
solutions’ of | of “méthGne ‘hexane: and “absolate: alcohol: ‘are | also 


f. Physik, 54. 3-4. pp. 190-197, 1929. 
‘The use of this method has hitherto. involved | an exact knowle 

magnetic deviating field, and of its inh¢ omogeneity. ‘As. now 
out, from the energy difference of the ‘molecules in the field, field strength: 
are ‘measured ‘instead’ of ‘their rate of change with distance... The) method | 
ibe applied ‘to. the. measurement, of. magnetic. and electric molecular 
moments. It was tested experimentally by measuring: the. magnetic 
moment. of the potassium atom, which was found to. be that of the Bohr 
to within 5 %. Ac: 


‘2956. Analogy for Beams of Particles of a Reciprocal Optical 
due to Helmholz. R. Wowler. Phil. 
Proc. 25. pp. 198-197, April; 1929. i 

The optical theorem states that. if: a ray: (1) of 
tions or refractions at plane, or nearly plane, surfaces gives rise {amon 
others) to a ray (2) whose intensity i is a certain fraction f,, of the intensity 
of yay (1), then on ‘reversing the direction « of -the light an incident ray 
(2)’ ‘will give rise. (among others).to a ray (1)’ whose intensity is a fraction 
fo, Of the ray (2)’, such. that fig = fo. It is shown that an. analogous 
theorem holds‘ for beams’ of electrons transmitted or reflected at plane 
potential “hills” in accordance with Schrodinger wave mechanics. The 
result is established directly using the wave equation, It is shown. : 

follow. also from the principle, detailed ‘for an in 
statistical equilibrium. _ W.'S.S. 


Quantum Mechanics of Systems, 
Dirac. Roy. Prec..123. pp. 714-733,, A 1929... 

A mathematical paper showing how. to ‘translate the net tbe and 
results of group theory into the language of quantum mechanics. A 
formula is arrived at which, combined with Hartree’s method for deter- 
mining approximate wave-finétions for the different electrons, Should’ “pro- 
vide a powerful way of dealing with complicated atomic systems. “A: D,. 


2958, Relativistic Theory of an Atom with Many. Electrons. 
A. Gaunt, Roy. Soc,,. Proc, 124. pp. 163-176, May 2, 1929. 
The.ordinary classification of, multiplets and the selection, and § summa- : 
tion rules are derived from, Dirac’s relativistic wave equation. It is shown 
that (a) the selection rules are rigorous if there are, no external fields, 
{b) the rule “ ADR is odd”’ (& = azimuthal quantum number for a single 
electron, & extends over all the orbits invclved in a given state), is equally 
Tigorous, even in a uniform magnetic field, (¢) the summation rule holds if 


magnitudes of the order of the spin energy are neglected. Ws. s. 
2959. Guantam nst., 207. PP: 
Apeil, BORO Ture 


Society, Dec. 31; 1928, comprising the 
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Meaning of Wave Mechanics,” ’ by J. C, Slater; ““Wave Mechanics,” by 


F, G. Swann; ‘‘ The Operator H in Schrédinger’s Equation,’”’ by F, D. 


Murnaghan; ‘“‘ Quantum Mechanics of Momentum Space,” by E, U. 
Condon; “‘ Statistical Interpretation of Various Formulations of Quantum 
Mechanics,”’ by J. H, van Vleck, Discussion by D, J, Struik and M. S. 
Vallarta; ‘‘Uses and Defects of the Wave Equation,” by E, H. Kennard; 
“Pendulum Problem in the Wave Mechanics,” by E. C. Kemble; “ Prob- 
‘lem of Symmetry in Quantum Mechanics,” by H. Weyl; “ Réle of Groups 
in a Physical Theory,” by G. Y, Rainich; ‘‘ Quantum Mechanics,” by 
S. A, Goudsmit; ‘“‘ Harmonic Analysis and the Quantum Theory,” by 


N. Wiener, Discussion by H, P. Robertson; and Kinetic Method 


Statistical Mechanics,” by G, E, Ublenbeck. 


2960. Possible Geometrical Signification of Relativistic indie 

‘tum Theory. V. Fock and D. Iwanenko. Zeits. f. Physth, 54. 11-12. 

pp. 798-802, 1929. 

~The form of Dirac’s wave equations suggests Krseetes a linear expres: 
4 


clement on which to base the geometrical 


theory, where the are the matrices of Dive, ‘Dividing by 
dr, the differential of the proper time, a ‘‘ linear geometric ’’ expression is 


obtained for the velocity four-vector: For the v,'s the quan 
tum operators + = vas are substituted, 
and het Ete = the corresponding classical magnitude—the absolute value of 
the four-vlocty—equal Thus the wave equation obtained by oper- 


ating on yb runs - 2S “A, ob, which i is Dirac’s result. ‘The 


‘geometrical ‘of ‘these ‘formal ‘steps is discussed. The ideas 
can be extended to general relativity, variable matrices y then being 
used. A connection with Einstein’ s new is pointed out. 


2961, Causality in. Quantum Mechanics. G. W. Kellner. ‘Leits. 
fs Physik, 55.1. pp..44-51, 1929... 
According to Schrédinger an electron consists of an extended, non- 


rigid configuration, the form and magnitude of which is determined by the — 


| ‘surrounding field; in certain measurements, however, the position of an 
electron is definite, and this implies that the wave function # is made to 


run together by the action of an external electromagnetic field introduced 


for this purpose. Ani imaginary experiment is described, which shows that 
such a concentration is theoretically possible, and from this the author 
finds the condition for obtaining a measurement, which is as accurate as 
one carried out with an infinitely small test body. Theoretically, then, it 
is possible to apply causally determined laws to the calculation of the 
motion of an electron, when the Schrédinger theory: is employed; but in 
practice it is not possible to employ the “‘ infinitely small test body test,” 
and it becomes necessary, as in the case of the kinetic theory of gases, to 


Calculate from initial states which are — and to — 
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the statistical method. This method does’ not; “however, exeltide: the. law 


2962. of ‘Analytical as s Basis of Quan- 
tum and Wave Mechanics... P. Frank. Phys.. Zeits, 30. pp. 209-228, 
15, 1929... 

The advent of quantum. ‘mechanics has elevated, toa position of prime 
importance certain functions, and points of view which, although they 
already. existed in classical. analytical mechanics, were regarded as mere 
mathematical jugglery (Spielerei). _Examples; Poisson bracket expression, 
theory of contact transformations. The present work gives an account of 
analytical mechanics introducing and stressing just those aspects. which | 
are vital forthe subsequent introduction of the quantum mechanics. The 
development is extended to cover Schrédinger’s wave equation and the 
of the case of a three-dimensional harmonic oscillator. 8: 


2963, Firet. and Second Order Equations. of the Quantum 
theory. T. Flint. Roy. Soc.,. Proc. PP. 143-150, May_ 2, 
1 29. 


analogy between Dirac’s first order wave’ equations and Maxwell’s 
electromagnetic equations is developed. In the theory of relativity 
electromagnetic ‘phenomena are déscribed in terms of an antisymmetric 
tensor F. In the present discussion a five-dimensional continuum is 
 etmployed,. and it is shown that equations similar to the generalised: Max-_ 
well’s equations, but involving two covarient tensors F and G, which are 
not antisymmetric, can be laid down which lead ultimately: to Dirac’s 
equations in the form given by Darwin. If F and G were antisymmetric, 
certain terms associated with mc would be missing from the final result. 
These terms can only be introduced by including them in an operator as 
‘Darwin or Frenckel do, or by letting F and G contain symmetric compo- 
nents as-is done here... The present equations in the case of a preponderating 
electromagnetic field (negligible gravitational field) lead to the same 


Wilson. “Roy. Soc. Proc. 124. pp. 176+188; May 2,:1929. 

- The perturbation theory is discussed for systems with: both’ discteté 
sank continuous spectra. The Hamiltonian H of the perturbed system is 
split up into three parts, Hy, H, and H,(t), two of which can be chosen 
arbitrarily. The solutions of the perturbed problems can then be worked 
out in terms of the characteristic functions corresponding to the Hamil-— 
tonian' Hy + H,(T), where. T is any arbitrary fixed time. An alternative 
method is to regard. the motion as a perturbation on that Hamiltonian 
which most corresponds to the experimental conditions. This criterion, 
together with the original conditions, suffices to fix the division of H into 
the three parts which at first were chosen arbitrarily, dA. 


2965. New Quantum Theory, R. Zaycoff, Zeits. f Physik, 54. 7-8. 
‘bP. 588-589, 1929. 

The fiéld equations of the new quantum theory developed by Whittaker 
rea Abstract 1062 (1929)} are deduced. Dirac’s wave equations can be 
derived by appropriate combination of the field A orate The theory 
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2966. Relativity Precession. L. Page. Phys.Rev. aang 


April, 1929. 
An expression has been deduced for the time rate of change of a vector 


~ telative to a basic inertial system S in terms of the time rate of change 


of the vector relative to the inertial system S’ in which its ‘origin’ is 
momentarily at rest. Assuming the vector to remain constant in direction 
and magnitude relative to the system in which its origin is momentarily 
at rest, the change of the vector relative to the basic inertial system ‘has 
been investigated under the following headings: (a) deformation of a 
small closed surface; (b) vector moving in a plane; (¢) motion ‘in a 


circle; (d) classical Keplerian motion; (e) relativity Keplerian ‘motion; 


particular attention being paid to the mean rate of precession of the 


_ vector. Assuming the vector to have an angular velocity without change 
of magnitude relative to the inertial System’ in which its origin is — 
momentarily at rest, the angular velocity and rate of change of magnitude — 
relative to the basic inertial system have been calculated. As a check — 


on the formula the angular velocity of the lines of force of a moving Moe 
charge has been computed. KuTHO 


2967, Axioms of Five-Dimensional Relativity Theory, H. Man- 
del. Zeits. f. Physik, 54. 1-8. pp. 564-566, 1929. 
The five-dimensional oh the unified is 


02968. Basis of A. Einstein’s Field. Theory. R. — 
Zeits. f. Physik, 54. 7-8. pp. 590-593, 1929. : 
The author shows how the identities developed ina previous paper 


[see Abstract 2118 (1929)] are to be transformed in order to obtain the 


fundamental equations of the theory, the equations of the gravitational 


2969. Basis of Einstein’s New Field Theory. Taycof. 
Zeits. f. Physik, 64. 9-10. pp. 738-740, 1929. © 

The compatibility of Einstein’s twenty f undattiental ees with 
the identities of the author’s is discussed. 
JSG. T. 


2970. ‘Historical to ‘Binstein’s ‘Relativity. G. 


Polvani. Elettrotecnica, Pp. 380-366, May 25, 486-390, and Pp- 5, 


Gives an of descussions from till times 
allen a letter of Clerk Maxwell published in Nature on January 29, 1880, 


which anticipates the Michelson-Morley experiment, ‘but declares the 
to be beyond the limits of measurement. E. d’A, 


“9971. Geometrical Aspect of the Lorentz Contraction. 
‘Annales des P.T.T. 18. pp. 452-457, May, 1929. 
The fundamentals of the special relativity theory are barrett 


reference to the geometry of the hyperbola. 


“METEOROLOGY AND GEOPHYSICS, 


2972. Observations and Investigations at the Blue Hil Metmoro- 
logical Observatory in 1928. A. McAdie. ‘Bina Hill Meteorolog. hs. 
(29 pp.],1929. 

Observations for 1928 are used in. extending t the tables given. dailies 

VOL, XXXII.—A.—1929. 


—_ 
: 
B 
T 
: 


ee which these troubles may be avoided. 


GENERAL PHYSICS: 825 


[see Abstract 1850 (1928)|. In an introductory note: the author dis¢usses 
the adoption of a new system of units for pressure, temperature and related 
quantities: ‘In some detail the danger to aircraft arising from fog; super- 
cooled cloud droplets, the violent. vertical air currents: met with near 
thunderstorms and from lightning discharge is examined: and the means 


2973. Rate of Ascent of Pilot Baitodies at thapewne:: E. Kidson 

to ‘Dimes’ formula (V = ¢L4/(W L)t; q = 84) were ‘used and their 
positions observed at the times they should by the above formula*have 
reached 100, 200, Up to 200 m. the mean rate of’ ascent 
was* ‘greater, sain that height léss than given by the formula. ‘The 
mean rate is highest in, summer, lowest. in winter, but, is. very variable. 
A series: of standard deviations is given. Turbulence, ‘especially, that. due 
to heat, is the most important factor in increasing the rate..of ascent, 
a is probably of less influence in this respect in stable ised in pants 

tables and curves are given, CAS. 


2074, Dynamics of Anisobaric at of 


Discontinuity. R. Becker. “Gerlands 21. PP. 82; 


The of two air masses of 
tutes meeting along an inclined plane are obtained and it is found’ that 
(1) the Margules-Stuve formula holds only near to the boundary ‘regions 
and cannot be stated from conditions existing in other parts, and (2) this 

formula is only one condition for equilibrium and others are needed; 
C8, when accelerations exist whose magnitudes are proportional to the 
potential temperatures above and below the plane. By establishing 


- equations for these accelerations at the surface of discontinuity, the 


author finds that the movements are of a wave form, the two air masses 
ig in opposite directions on cycloidal paths. The period is of the 


| order:of several hours and the wave-length several hundred km. Treating 


the equation of continuity qualitatively, it is found that shortened eyeloids 
are tequired. When allowance is made for the effect of the earth’s surface, _ 
it is stated that this discontinuity loses its character of a plane and extends 
into'a wave form..., Two examples of weather charts for North-West, Europe 
are used to illustrate these facts, It is shown that a period of cold pro- 
duced by stratospheric changes usually causes an anticlockwise. rotation 
of the wind, while.a decrease of cold causes the reverse. | 
applications of the above are shown. 


2975. Friction and Surfaces of Discontinuity. R. 

Gerlands: Beitr) 2: Geophys. 21. 2-3. pp. 162-172, 1929. bev) 
Employing ‘the hydrodynamical equations of an. 

planes the wind velocity is calculated as.a function of the distance froms 


- the. plane.in the case when frictional equilibrium exists. At is assumed 


that in. warm and cold air masses a virtual. internal friction is present 


and that at the surface of discontinuity of the two air masses surface _ 


friction takes place... This relation for. wind velocity is shown as a vector 
diagram. and’ consists. of two logarithmic spirals. At increasing distance 
from ‘the surface the wind velocity converges valine itd 
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found that under these conditions there must be upward sliding along the 
surface of discontinuity. In a numerical example, by making certain 
assumptions regarding the coefficient of friction, the order of magnitude 
of the vertical movement is found to be such that ii can Sock a mane in the 
occurrence of the condensation processes. Rs S. R. 


2976. Dew. N. Critikos. Gerlands Beitr. a. 1. PP. 33- 


35, 1929. 7 

| Observations on the formation of dew show: 40 
opinion, that dewdrops originate in the air-layer above the earth’s surface 
_not on the exposed objects themselves. The dewdrops are of larger 
diameter than water particles in fog or cloud. Drops are formed only 
in the layer very close to the earth’s surface. The drops fall singly upon 
the surface. The size and number of the drops falling on unit surface 
in unit time depend upon the rapidity of cooling | 


7 2977. Transfer of Heat by Radiation and Turbulence in the 
Lower Atmosphere. D. Brunt. Roy. Soc., Proc. 124. bP. 201-218, 
May 2, 1929. : 

A simplifying assumption respecting the nature and extent of the 
effects of radiation and absorption by water-vapour in the atmosphere, 
based. on .Hettner’s. measurements of absorption by water-vapour,, has 
enabled the reduction of the problem of the transfer of heat by, radiation 
and absorption.to a tractable form. This transfer is found to be analogous 
- to the conduction of heat in a solid, the ordinary coefficient of molecular 


conductivity being replaced by a much larger coefficient, the radiative | 


/ diffusivity Kr. The transfer of heat by eddies in a turbulent atmosphere 
is evaluated for a compressible atmosphere, and it is shown that the 


eddy flux of heat is proportional to the difference between the lapse rate 


and the adiabatic, and to the eddy-diffusivity K, defined by Taylor. The 
relative magnitudes of Kp and K are considered. K is normally: of the 
order of 10% in inversions, but is usually greater than 10° when the 
atmosphere is fairly turbulent. Both radiation and turbulence tend to 
smpath out any bends in a temperature height curve. _#H.H. Ho. 


2978. Calculation of Maximum Sunshine’ with an 


Irregular Horizon. V. Conrad. Gerlands Beitr. z. Geophys, 21. 4 


pp. 366-372, 1929: 

‘The author shows that for mountain valley stations the total sisi 
registration on cloudless days, or the possible duration on days’ which 
are cloudless at sunrise and sunset, gives a fair representation of the 
horizon. This is set out graphically for Gargellen (Vorarlberg), with 
periods of ten days throughout the year, and histo the curve the maximum 


sunshine duration can be established. 
2979. Method of Showing the Dependence of Ocean Currents on — 


the Trade Winds, and the Réle of these Currents in Changing the 
Climate in Geological Epochs. P. Lasareff. Gerlands 
Geophys. 21. 2-3. pp. 215-238, 1929. In French. 


In a circular or rectangular dish, models of the continents (to wlap or 
Mercator’s projection, respectively) are surrounded with water, and the 


trade winds simulated by a ring or rows of nozzles discharging air in the 
correct directions just above the surface. The ocean currents for ‘the 
present land-water distribution are in good agreement with the’ actual 


ones, and so it is concluded that those for distri- 
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bution was very different can be found at least in their main features; by 
means of an electrically-heated wire at the Equator, temperature effects 
can be studied. Results are shown for various conjectured continent-sea — 
distributions in various gedlogic periods, whith seem to explain the large- 
scale variations of which the Northern has certainly 
experienced. G. B. 


2980. Internal Friction in Certain Tidal Currents, s. Grace. 
Roy. Soc., Proc. 124. pp. 160~163, May 2, 1929. 

In deriving general equations the motion is in a 
region for which the mean surface of the sea is assumed to be a horizontal 
plane. The observations at the North Sea stations having given currents 
at various depths, these have been analysed into their harmonic consti- 
tuents and the values at the surface and bottom found by extrapolation. 
Data with diagrams are given for the Sound of Jura, the Solent, and North 
Sea stations. The results refer to the tidal 
existing at the various stations. H. Ho. 


2981» Tidal Currents; H. ‘Thorade. Gerlands Beitr. 2. Geophys. 
21, 2-8, pp. 290-312, 1929. 
Tidal currents may be considered as aid to the thintittied’ effects. of 
tidal forces, earth friction and earth rotation. The problem is best 
dealt with by dividing the calculation into two parts. Firstly, the effects 
of tidal force combined with earth friction are calculated giving the 
“ nullstream.””' Under the same conditions the ‘nullstream is stronger 
under right-handed than under left-handed forces. Secondly, the com- 
bined effects: of ‘earth friction and rotation are considered giving _ 
‘‘ differential stream.” A combination of the “‘ null’’ and “ differenti 
streams gives the resultant tidal current. Instead of using roueungilag 


coordinates the problem is handled sf splitting the — currents into 
two circular components. ALR. 


2982. Isostasy and Moments of ertia. Hooptner. Goriand 
Beitr. ‘Geophys, 21:1. pp. 108-111, 1929. 

- Displacements of mass by isostatic reduction are shown to produce 
considerable displacement of the principal axes of inertia in the equatorial 
plane. The amount of this ecoamesied cannot, however, be calculated 


2983. Isostasy,. A. Belluigi. Gerlands Beitr. a1. 2-8. 
bp. 173-177, 1929. In Italian. 
‘The general case for topographic adjustment is worked ‘out fala a 
column of varying density. Then follows a development of the formula 


2984. Wegener’ s Drift. Stolting. Beitr. 
z. Geophys. 21. pp, 112-115, 1929. 

Considerable light is thrown upon the theory of Continental drift if the 
chief cause of the movement is considered to be the Sima (the lower, 
basic, heavier layer of the earth’s crust) rather than the Sial (the upper, 
siliceous, lighter stratum). Simple experiments show that the upward 
movement of a cork in pitch is produced by the outward flow of material 
from above it and an inward flow of material below it. The effect is that 
of ‘suction above combined ‘with pressure below. Continental drift is 
due, then, to differential adjustment the heavier: 
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forces, The paper shows: how readily this view can be applied tothe ds : 


2985. Deformation of Earth’s Crust. Gesati. Gerlanas 
pp. 36-78, 1900... 
earth’s crust is assumed to be in a plastic the. 

pressure conditions that exist. On the results of T. v. Karman’s ne 
ments; rocks are-assumed: to follow the same laws:as the: plastic defétma- 
tion of metals. Plastic deformation is applied to explain the great folded 
masses of the earth’s crust and the elevations of folded mountains. The 
distribution of forces producing tangential strain is discussed, and ‘these 
attain their maximum at the line where plastic deformation begins. - The 


problem. of cooling contraction is reconsidered from the standpoint of.the 


constant-volume conditions attending the deformation of ‘solids; an 
acceptable value ior the probable mean cooling of the earth that has taken 
place since the formation of alpine mountains.is reached:: The mechanical 
transformation of the earth’s surface is discussed. ADR, 


2986. Potential Distribution around; Various Bodies in a Homo- 
geneous Electric Field: J. N. Hummel. 
21. 2-3. pp.. 204-214, 1929. 

The author deals with the of hotties of 
didenené shape when they are embedded in homogeneous isotropic mother 
tock and surrounded by. a homogeneous stationary electric field; The 
case of, cylindrical bodies with the axis parallel to the current direction: is 
especially considered as this can be compared with that for strata or veins. 
The method employed is one.of repeated test by troughs and: crests to 


get the required shape. For such an extraneous body of definite shape, 


occurring at a known depth below the earth’s surface, the potential at the 


earth’s. surface can be calculated exactly and 


2987. Quantitative Electromagnetic for Determaining 
the Depth and Occurrence of Lodes from, the Surface. |. 
Beitr. z. Geophys. 21. 2-3. pp. 234-269, 1929. 


Alternating current, was..supplied. to two. electrodes, some, distance: 


(405. m,) apart, in a,region whose geology, was known, and the surface 


magnetic field mapped. Theoretical distributions for, various..subter- 


ranean conductors are given, and the results interpreted from these. The 


agreement between the expectations from the ‘Bedlogy andthe 


is The used i is G. B. 


4988. Distribution of Coronal Light. H. T- Stetson ‘and L. B. 


Andrews. Astrophys. J: 69. pp.227—236, April; 1929.0 


The results of a photometric study’of “stariddrdised chtonal 


3 at. the Sumatra eclipse of January 14, 1926, indicate a ‘diminution 
of brightness in the solar corona which cannot be expressed as a simple 


function of the radial distance either from ‘the limb or the'sun’s centre: 
Exponential formule, however;have been: found ‘which will represent, 


satisfactorily; the diminishing brightness with increasing distance: from 
the ‘solar centre. These are as follows: For the region of: 2-0—2-55 solar 
radii:from:the:centre, Lap?» from 2-55 to 3:1 radii, Lep=*; from 3-1 
tothe ‘limit of measurement, Lic where L equals the illumination 
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geen, from the earth, p = the radial distance from the sun’s centre it: 


terms of the sun’s radius as a unit.. composite :curve is drawn; giving 


combined results of observation at.severab\eclipses.. Discrepanciés 


in the results of erent Pei ations are. largely due to the difference 
little evidence that the of distri 

bution of brightness vary at different AUTHORS. 

2989. Argon in. the Corona... N. Russell: Bowen! 


Mi. Wilson Observat. Contrib. Now 816.0: strophyss La 196-208; 
April, 1929. . 


of, the solar corona and.in that of argon, which have: recently been ‘sug+ 


gested, by, I. M.. Freeman{see Abstract 1088. (1929)} shows:(a) that the 
number of these coincidences is little larger than might:be expected from 


pure chance, within the very wide. ‘limits of error. which have been: ad- 


mitted; :(b), that the discordances for the better measured: lines greatly 


exceed ‘the limits of observational.error; and (c) that. the suggested ‘coinci- 


dences are with weak or forbidden lines, while far stronger argon, lines, 
which should be much more persistent, are absent. This cumulativ, 
evidence shows decisively that the attribution of the coronal lines to’ argon 
is without foundation. Formule for computing the number of chance 
coincidences ‘between spectra are given and tested empirically by com- 
with fictitious lines chosen at random. AUTHORS, 


Electromagnetic. Effect. of Importance Solar and: Ter+ 
1929. . 
ris to’ a systematic ion drift; A study of the motion of ions executing 
long free paths and spiralling about-an inhomogeneous impressed magnetic 
field has shown that a systematic drift is imposed which is oppositely 


directed: for the positive and negative ions. The resulting drift’ velocity 


is proportional to the component of the magnetic gradient that is: per- 


pendicular to the magnetic: field. itself. Under the conditions of radial 
- symmetry and a closed circuit a.current flows which is in such a direction 


as to reduce the inhomogeneity of. the impressed field and increase the 
total flux enclosed by the current circuit. This increase in the flux enclosed: 
by the circuit shows that the phenomena may. be regenerative: Certain 
applications to: the:sun’s atmosphere, sunspots.and the permanent maguetie 


held of the sun and earth are suggested. 


2991. Theory ofa Metric Terrestrial Planisphere. “A. Cabreira, 


| Com las Rendus, 188. pp. 1034-1035, April 15, 1929. 


_ Since any ‘meridian is elliptical i in form, the length of a degree on the 


‘ earth’s surface increases with latitude. The author obtains numerically 


corrections to! the respective arcs and for an are’ of latitude between 
any point and the meridian at the origin in terms of the *géographical 
A diagramm of these relations is described. R. 


mad 2992. ‘Relation ‘of Aberration Phenomena to the Theory 

Rélativity,. G.v.Gleich. Zeits. f. Physik, 55. 1. pp. 65-80, 1929. 
Planetary and stellar aberration are not, in principle, to be distin- 

guished from.one another. Their solution is a purely kinematic problem. 


The relativistic and classical theories of are and: 
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deductions: relating to double: atid variable stare ate briefly discusned. 


Consequences of assuming that the Tight ‘is not constant 


2993. Absorption Bands in Stellar Spectra. Wildt. Zeits. f. 
Physik, 54. 11-12. pp. 856-879, 1929. 
: Stellar spectra of the late types G to M, S and R to N show many 
bands of absorption, due to molecular combinations, but: féw of these 
have so far been identified. Only four oxides and three carbon com- 
pounds are recognised with certainty in the stars, and four hydrides in 
the sun;" especially in sunspots. The extent of stellar spectra accessible 
to observation is limited by the selective transparency of our atmosphere, 
_ the sensitiveness of plates to different regions, the small dispersion 
generally used, and above all, the overlapping of bands. The conditions 
under which various molecular combinations might be expected to be 


present in stars, and to betray their presence in their spectra, are discussed | 


from the thermochemical and the spectroscopic points of view. M.A. E. 
2994. Cepheid Variables. H. Ludendorff. Preuss. Akad. Wiss. 

Berlin, Ber. 5. pp. 64-96, 1929. 

_ The long-period Cepheids fall into two distinct groups, according’ to 

form of light-curve. Those of Group I, with periods longer than nine 

days, resemble Mira variables of the Me type in several important features : 


thus, there is frequently a pause on the ascending, but never on the descend- 


ing curve, stars with the longest periods and most nearly symmetrical 


light-curves have the sharpest maxima, and the rise never lasts longer 


than the fall. In fact, this group, although differing in some ways from 
Me variables, has such astonishing resemblances in the relation of light- 
curve to period that the suggestion of a common cause'for variability 
(which has been suggested before) is distinctly confirmed. 

Group II, on the other hand, which comprises long-period Cepheids 
of period usually less than nine days, shows no pause on the ascending but 


frequently on the descending curve, and the position of the pause is 


strictly related to the length of the period, being further from the maxi- 
mum and also less marked as the period is shorter. The short-period 
Cepheids, with periods less than a day, resemble Group II in the position 
of the pause and its relation to length of period, but here there are often 
two pauses in the descent; also there is often a flat minimum, which seldom 
occurs and never in a marked degree 9 the — -period Cepheids of 
Groups I and IT. 
-_-It is desirable to have more data of Cepheids, especially those. with 
periods over 10 days, before discussing the probable causes of variation, 


and whether the separation into two groups has any bearing on the law - 


"2995. Radial Velocity of the Variable RR Lyre. 


| R. F. Sanford. Astrophys. J. 69. pp. 240-241, April, 1929. 


The elements derived in Mount Wilson Contribution No. 351 1 


harmonise the epoch of light maximum and velocity minimum used in 
that investigation, but do not satisfactorily represent later photometric 
data which were overlooked. All light maxima and velocity minima, 
however, are cared for by a formula developed by Prager. This formula 
is, therefore, to be used in preference to the author’s. == = AUTHOR, 
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Optical Soc., Trans. 30. 3. pp. 101-117, 1928-1929. ie 

In primates the anterior surface of the lens assumes a somewhat 
conical form when the suspensions are severed.. The capsule of the - 
primate lens has a zone of increased thickness surrounding a central thin 
area. A monkey’s lens removed from the eye is in the typical accom- 
modation form; without its capsule the lens presents a close approach to 
the unaccommodated form, The anterior lens capsule of animals of an 
- Ofder lower than the primates is approximately uniform in thickness, 
and the conical form does not appear in these cases. Theory that accom- 
modation consists of a relaxation of tension upon the lens by the contrac- 
tion of the ciliary muscle, as stated by Helmholtz; this relaxation allows 
the capsule to press upon the lens substance and mould it into the accom- 
modated form. In the unaccommodated state the tension under which 
the lens is held by its supporting fibres does not permit this compression; 
the unaccommodated lens substance is therefore in its unrestricted or 
natural form and not as in Helmholtz 

2997. of Thin Metallic Films for Long-Wave 
tale ee Radiation in Relation to the Electrical Conductivity. 
H. Murmann. Zeits. f. Physik, 54. 11-12. pp. 741-760, 1929. 

-Deduces from Maxwell’s theory a formula which makes the trans- 
parency independent of the wave-length, so that it depends only on the 


product of the thickness and electrical conductivity of the film. Describes 


experiments in which the percentages of infra-red rays of different wave- 
lengths, ranging from 25u to 110u, which passed throngh thin films: of 
_ different thicknesses of silver, bismuth and antimony, were measured 
with ‘a mictoradiometer; the correctness of the formula was confirmed. 
No alteration in the transparency for wave-lengths. corresponding to the 
characteristic vibrations of the metals in the infra-red was observed. The 
theoretical relation still holds when, owing to the thinness of the films, 
the electrical conductivity has an abnormal value. In the case of anti- 
mony, two modifications were observed, with different electrical con- 
ductivities, . and. the existence of similar modifications in silver was 


| H. N. A. 


2998. Horizontal Rainbow. Ww. J. ee Frank. Inst. J. 
207. pp. 661-664, May, 1929. 
- The author describes an unusual rainbow complex. seen on Lake 


Monroe, Florida,, following a fog. .It comprised a primary bow, asecondary _ 


bow and a reflected primary. He considers these horizontal rainbows are 
caused by either a layer of droplets floating in the air just above the surface 
or a sheet of droplets, probably of drizzle size, usually resting on an oil 
film which keeps them from merging with the water beneath. An explana- 

tion of their formation is given and the shapes weccre for different 
elevations of the sun. _ 


2999, Refractive Index of Sodium Tapeh and Width of D, 
in S.A. Korff. Phys. Rev. 33. pp. 584-588, April, 1929, 
Continuing the study by and Korff Abstract 
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of the refractive index of sodium vapour near the D lines, more accurate 
measurements are obtained. The variation of the refractive index is 
found to agree with the classical formule, within small experimental 
_ errors... Similarly, the relation of the dispersion to the width of, the D 
lines in absorption, measured visually, is found to agree with that } pre- 
dicted classically. By these purely optical methods a value of the 


‘radius’ of the electron can be found, It is in order of ‘Magnitude _ 


10-18 cm, Further study, employing a densitometer, will be necessary to 
determine an exact value. AUTHOR. 


3000. Refractivity of Gastous Compounds. w. Brindley. 
Phil Mag. 7. pp. 891-897, May, 1929. 

The refractivity of a substance is usually defined as 2) 
tor theoretical reasons, but for gases, with which 4 — 1 is small compared 
with unity, it is justifiable to use ~ — 1 as a measure of the refractivity. 
For the substances here considered, the experimental values: of the 
refractivities have been reduced to the values they would have had if the 
number of molecules_per cubic centimetre of the gas or vapour had. been 
- equal to the number of molecules per cubic centimetre of hydrogen at 
0° and 760 mm. pressure {see Cuthbertson, Abstract 1064 (1920)}. If 
R(y) denotes values of (uw —1) so corrected, R(HCl) = $R(Cl,), 
R(CCl,) = + R(Cl,), R(HBr) = R(Br,), and R(CS,) = 3R(S,). A tenta- 
tive explanation i is given based on the numbers of loosely bound electrons, 
_ and it is shown that, if certain conditions are approximately satisfied, suc 
simple relations might be expected both from the quantum theory a aad 
also from the classical theory of dispersion. It is realised that a simplé 
explanation of this kind cannot be final, and a more detailed explanation 
is which will be applicable in the general case. T. H. P. 


--3001. Alteration of the Frequency of Light through Variation of 
the ‘Optical Path. S. Levys Zeits, f. 54. 9-10. Pp. 
1929: 

oDisidusses the ietennos of a path which alters with the time on. the 
frequensy of the light. The variation in the path can be realised with a 
Kerr cell, with a voltage which varies with the time, The frequency 
difference produced between the two polarised components inte which the 
light i is divided by the Kerr cell is deduced. fais iieheioe, 


3002. Seapbicn! Treatment of Fresnel’s Formula (Case of 
Refraction). G .Krompholz. Phys. Zeits. 30. p. 251, May 1, 1929. 
The author gives a graphical method for obtaining the amplitude of 
the refracted ray in terms of that for the incident ray with varying angles 
of incidence, a result obtained with an method, 
R.S. R. 


| 3003. ‘Double Refraction of Stretched Rubber. Ww. C. van Geel 
and J, G, snc Zeits. f phys. Chem. 3. Abt. B. 3. PP 240-240, 

May, 1929, | 

rubber obtained ‘a drying latex, The former, except under very bo: 

loads, does not reach a steady length under a givén load and further, 

' on removal of the load does not regain its original length. The double 

_ refraction of ‘this rubber is a linear function of the load except forsmall _ 

loads, at which it still retains some elastic properties.  For-elastic rubber 

this ‘proportionality between double and, is obtained 
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the’ relation between double refraction and Jodd is given: by:-the 
equation’ ‘Re oth bp 3/6), where, Ae is’ the change. in 
double refraction“and is the load. This ‘equation was: developed. by 
Ornsteiti to'express the influence of a magnetic field om the double:refrac- 
tion of liquid crystals; It is“further noteworthy that X-ray .evidence 
shows that ata in to:become fibrous 

a. 


ites. Dispersion of Doubte Refraction in Quartz, TE Ha 


ns. an ‘extension ‘ot ant earlier paper by the {see 
i the expression for uniaxial ‘crystal it ‘was 
(n2 — 1)-1 = C, where “My and are the ordinary 

and C is a constant. ‘The author recalculated 
‘ftom’ 1852" to"7950' AU!) “atid “Carvalle’s from 


to 19: At both ends‘of the scale C decréases ‘but for the 
3961 to 8320 C is remarkably constant and has a mean valte of 0°014416. 
eae ia! this relation and a dispersion formula for the ordinary index 

ven” Coode-Adams, n, — 7, may be calculated for any wave-length: 
These catcutated values “agree with Within: 
tits of error. ARS Ri 


3005, Simple Demonstration of the ‘Michelson’ 
H.-O, Kneser. Phys. Zeiis, 30. pp. 251-252, May 1, 1929.. 
author describes a lecture demonstration. which can be ‘used. 
show the fringes uced by. a Michelson interferometer. For mono- 
chromatic light a’ y. arc lamp can be used, and ‘with a path différence 


3006. “Apparatus. Optical. Trans, £ 30.” 
bp. 135-136, 1928-1929. 
Description of. Coker’s. apparatus, “made ‘by “Adam. ‘Hilger, ‘for 
determining the stress-distribution in parts of machines and, structures, “by 
observations. made on models constructed, ot _Hransparent ‘materials, 
Polarised Tight is employed.” WED, 
3007. Curvature of Hades “in and 
Mirrors. D, P. Misra... Tohoku, Math, J, 30. pp. 478-506, Feb, 1929, 
In English... | 
_The author seks to show. the experimental fact that the image ofa 
straight object in a paraboloidal mirror is curved. He. deals first with © 
_ spherical mirrors, assuming (1) that the object lies inside the cylinder 
formed by straight lines drawn through the periphery of the mirror parallel _ 
to the axis, and (2) that all rays originating froma single point’ will 
after reflection converge to a single point. -The treatment'in the papér:is 
- wholly mathematical, and the results obtained for the character ofthe 
image for spherical and paraboloidal mirrors under specified conditions 
regarding the size, of the object are'tabulated: 


3 8; of Axial of 
*Mourashkinsky and (Mise) M. Soc., 
30, 2: pp. 49-67, 1928-1929. 
The ‘author sets out a system for spherical and chromatic 
VOL, XXXII1.—A.—1929. 3I 
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aberrations of telescope wgtbees in. which the form of the curve for the 
former is expressed in dioptric measure. The method employed, and the 
results obtained for the axial aberrations of three binocular telescopes are 
given, one-of these being set out with more detail to show the accuracy 
attainable; The curves of aphemn) aberration, are shown. for four filters 
blue, green, yellow and red... The results obtained for diaphragms 
with (1) slitsand (2) round apertures are also compared, A close agree- 
ment fot mean values is obtained in a comparison of computed and experi- 
mental values, but some discrepancies. occur for individual values. In the 
Discussion, T. Smith mentioned that the theory given is ‘really that 
an objective with axial aberration, and not for a telescope, and the cenit 

aberration in the telescope may be considerable; P. E. Everitt sta 
that in prismatic binoculars errors due to mechanical imperfections of 
mounting may be fairly large. RS. 


_ 3009. Application of the Interferometer to the Goniometry a 
Prisms. D. S. Perfect. Soc., Trans. 30, 3. pp. 118-125; Disc... 
125, 1928-1929. . 

_A method is decribed by means of which fhe goniometry of prisms may 
be: effected with an accuracy of about 0-1 sec. The chief apparatus | 
consists of a Hilger Interferometer No. 1, to which small additions are 
made, and a hollow prism, the deviation due to which may be varied by - 
altering the pressure of the air within it. A manometer connected to the 
prism provides a linear scale of anglés having ‘calculable ‘constants, ‘and 
the directional coincidence of the fringe systems with a - horizontal dross! 
wire provides the criterion by which settings are made. = —-— AUTHOR. 


3010. Double-Reflection Level, D. S. Perfect. Optical Soc., 
pay 30. 3. pp. 126-128; Disc., 129, 1928-1929. 

~The level described in this paper was designed to assist the initial 
levelling of a floating system and to enable observations to be made on the 
constancy of level over extended periods ‘of time.*’ Its’ error thay be 
determined by direct measurement. and without reversal. The level in 
any direction is shown. The device has proved quite convenient in use, 
and may possibly be found suitable for other purposes. == —— AUTHOR. 


3011. Skew Pencils Traversing a Symmetrical “Instrument, 
T. Smith. Optical Soc., 30, 3. PP, 130-132; Pitt. 132-133, 
1928-1929. | 
Image points on a chief 1 ray ina primary plane of 
ment for which the light path is constant for a light fan lie between the 

‘primary and secondary foci. When the chief ray is skew this is no longer 
generally true. The absence of astigmatism in a pencil of which the chief 
Tay.is skew involves three.conditions. AUTHOR. 


3012. Photographs of Reflection Caustics. “Smith, J. Ss, 
Anderson and L.C.Cordle. Optical Soc., Trans. 30. 3. p. 134, 1928- 

| ‘Dhe photographs are of caustics obtained by light reflected successively 
at two surfaces of a photographic lens, AUTHORS. 


3013. Adjustment and Use of the Half- Shadow 
sator. G.Szivessy.  Zeits. Physik; 64..7-8. pp. 594-596,, 1929... 
oA simplified and more accurate theory of, the adjustment, of. the 
half shadow compensator than that in, “Lehrbuch 
der-praktischen Physik isgiven, T. 


Objects. E. Spenke. Aun. d. Physik, 1.7: pp. 829-890, April: 19, 1929, 

| In.this paper the secondary conditions: necessary for an extended use 
of the proposal to use measurements on diffraction rings for the estimation 
of the dimensions of objects are developed. This proposal was first su 
gested by Gans [see Abstract 277 (1926)?, and the present author pets? 


this, considering the results of later work. Part I deals with the influence 


of larger apertures than were considered by Gans, examining the case of 
finite objective apertures with infinitely small condenser apertures. ‘It is 
shown that under certain conditions the diffraction ring has an elliptical 
shape, and is not circular, but the maximum deviation from the circular 
ring is small and can be neglected. In Part II the action of the con- 
denser is considered, when the finite condenser aperture with the infinitely 
small objective aperture is dealt with. Part ITI deals with’ the mathe- 
matical foundations and the principal transitions of the method of measure- 
ment. Each general type of particle is fully considered, namely, the 
pair of points, the linear particle, the rectangular particle, including the 
special case when the length becomes very great compared with the 
breadth, the circular disc, and the spherical shell. Finally, a few experi- 
mental results for these types of particles are given, and a brief discussion 
of the conclusions lead to. ‘The paper is mathematical. 


3015. Turbidity ae Pulfrich Step-Photo- 
meter. S. Gartner. Kolloid Zeits. 48. pp. 10-15, May, 1929. 

Experiments with solutions of various organic dye solutions (methyl- 
violet, etc.) in glycogen, soap, or lysoform show that the Pulfrich ing 
photometer, or photometric comparator [see Abstract. 1626 (1925)] is 
suitable for turbidity determinations taken best in yellow-green light. 
The colour filter is conveniently placed behind the eyepiece, and not in the 
path of the rays before they enter the objective. The experiments should 
be made in cylindrical curvettes (5 to 50 mm. high) by preference to glass 
troughs. The method is only advisable when the extinction coefficients 
eb been found to vary with the concentration of the solutions. H. B. 


3016. Tanc. H/T Law of the. Paramagnetic of the 
Plane of Polarisation. Ww. f. Physth, 54. 
735, 1929. 

The results by: eckuerel de. Haas [sep 1508 | 
(1929) are discussed theoretically, and it is shown that, as required; by 
these results, in the case of monatomic substances, paramagnetic rotation 
of the plane of at is to the 


3017. Existence of Two Values for the Magnetic Rotatory Power 
Parallel with and Perpendicular to the Axis of a Uniaxial Crystal. 
J. Becquerel. K. Akad, Amsterdam, Proc. 32. 4. pp. 523-535, 1929. 

Tysonite, a mixed fluoride of the rare earths [La, Ce, Na+Pr}Fs, has 
the highest magnetic rotatory power, and the weakest double refraction 
of crystals containing the rare earths. Its negative magnetic rotation:is of 
| paramagnetic origin, since it increases as the temperature falls, and is 
almost inversely proportional to T until temperatures approaching those of 
liquid helium are reached, when it approaches a saturation value: A . 
diamagnetic rotation is superposed on this, is at 
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temperatures and weak even at roorn- -temperature. ‘The Verdet constant 
in the direction of the axis is given by Va = — 6-175 « see"; that perpen: 
of the axis is 0-828 times this value. T.M.L. 


~ 3018, Diamagnetic and Paramagnetic Rotation of the Plane of — 
Polarisation in a Crystal. J. Becquerel. K. Akad. Amsterdam, 
Proc..82. 4. pp. 536-549, 1929. 
_ The magnetic rotatory power of plates of tysonite 1-866 and 0-675 mm. 
in thickness was measured with fields of varying strengths at 4-21°, 1-71 
and 1-40° A, and for wave-lengths 4258-9, 5328-5, and 6249-5, with the 
e help of a bath of liquid hydrogen. At these low temperatures the rotation 
_ is no longer proportionate to the field, but i is expressed with the help of a. 
hyperbolic tangent, as y = AfghCH, where C=3-923 x 10-5 at 1-7° Abs. 
This is Curie’s law.. Assuming that the rotation is proportional to the 
magnetisation-effect. which produces it, CH is identified with Langevin’s a 
so that c = L»/RI, where is the saturation-magnetisation 
to a gramme-molecule and expressed in magnetons. Taking two limiting 
values for the temperature of the cryostat (helium boiling under 9 mm. 
pressure) the value of ©, comes out on either side of unity; conversely 
if XY. is assumed. to be exactly one Bohr magneton the temperature is 
1:714° Abs. If the values of the rotation p at 4: 21° are then plotted against 
Hy/T a curve is obtained in which the ordinates are in a constant ratio 
with those for 1-7°, so that the law of the hyperbolic tangent is valid — 
at4+21°-also. A: similar curve was also obtained at a still lower tempera- 
ture (pressure of 2-8 mm.), where the temperature calculated from the 
vapour-pressure was 1-4° Abs., whilst the assumption that one Bohr mag- 
neton was involved Gave the values and also pre- 
Abstract). 


3019. Polarisation of Light in Hydrogen Canal Rays. hy Waler- 
stein. Phys. Rev. 33. pp. 800-814, May, 1929. 

-Hydrogen canal rays were allowed. to pass through a kathode so con- 
structed that the light of the canal particles could be observed in the 
6mm. length of the canal, for a distance of 5 mm. below the canal, and 
for several cm. in the high vacuum chamber above the canal in which the 
inténsity of the light falls off exponentially. The light of the canal rays 
in the canal and below it is partially polarised with the amount of polarisa- 
tion depending on the material of thekathode. The ratio of the intensity 
of the light vibrating in the direction of motion of the particles to that 
perpendicular to the motion is 1-20 for brass, and only 1-09 for aluminium. 
Beyond the canal the polarisation falls rapidly and completely disappears 
in a distance of 6mm. When electric fields are applied to the canal ray, 
the dying out of the polarisation is disturbed, and fluctuations of the degree 
of polarisation occur which are neatly periodic along the length of the 
beam. With fields perpendicular to the ray the number of these changes 
in the polarisation i in a given length increases slightly with increase of field 
strength. The wave-length of one of sone changes varies almost directly 
with the velocity of the rays. E. E. F. d’A. 


3020. Polarisation hamiaieanesn with Step-Up Excitation of dee 
Fluorescence of Mercury Vapour. W. Hanle and E. F. Richter. 
one f. Physth, 54, 11-12. pp. 811-818, 1929. 

_ The line 2537 excites Hg vapour to the 2°P, state, and with the aiidities 
of nitrogen to the metastable 2®P, state. tacos the last state ass atom 


—_ 
< 
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can only give enérgy in the ‘presence: of another substance. 
_ Excitation with line 4047 brings it to’ the 28S, state) whence it’ can iémit 
the lines 4047, 4358 and 5461. This paper coriderths investigation of the 
polarisation effects. These: are described and explained; and. 
of the explanations lead to for further work; 


"3021. Diffusion of Light. R. Holzapfel. Beitr, 
Geophys. 21. 2-3. pp. 190-203, 1929. ) 


‘The author considers in thé papér the chanigés that'radiation 


asa result of diffusion in’ passing through a turbid medium with special 
reference to the loss of solar radiation in the atmosphere: A mathematical 
statement of the process of diffusion in a turbid’medium is given to get the 


; ‘dependence of the incident radiation on the path and degree of turbidity. 


A series of laboratory experimerits on cloudy media composed of a mixture 
_ of water, alcohol and peppermint oil gave qualitative results, but no reliable 
_ quantitative figures. Measurements of the intensity of solar radiation 
‘were made in 1927 on the Hochobir, Carinthia, using a Michélson-Marten 
actinometer, and the results for four typical days are‘ tabulated and 
_ discussed. The results show that the changes in the passage of a stream 


of energy can be explained by alterations of the diffusion coefficient — 


of the atmosphere in consequence of secondary action of solar radiation. 
This is confirmed by the results from fine hte ae those with small 
disturbances. RS. R. 


3022. Diffraction of Light by a Circular Lommel 
Wave Theory. M. E. Hufford and H. Ty Davis: Phys. Rev. 38. 
Pp. 589-597, April, 1929. 


~The purpose of this paper is to check the energy in'a diffraction pack | 


of 70 rings secured by passing monochromatic light through a ‘circular 
- orifice. The assumptions made are those of the classical wave theory of 
light, and the mathematical development follows that given in the cele- 
brated papers of E. Lommel. The mathematical interest centres in the 
discovery of divergent series asymptotic to the Lommel functions Uy (7) 
and U,(%). Photographs of diffraction patterns by circular openings 
1-492 Ein and 1-832 cm. respectively i in radius are shown. The smaller 
of these was used for a.comparison of the radii, of, the diffraction,rings 
calculated by the equations of Lommel’s theory with radii measured. from 
the pattern. Graphs of the functions, M?, J,, U,, U,.are shown. . Values 
of these functions were calculated for 256 values of *, where x represents 
the root values of J,(#). = Oand J,(x) = 0. The comparison of measured 
and calculated radii is shown in a table with the per cent. of difference. 
The agreement is also shown by a graph. The striking agreement of the 
calculated energy with that found in the diffraction pattern, particularly 
as shown in the broadening and darkening of the rings towards the outer 
part of the pattern, gives renewed confidence in. the clarien! theory of 
light as applied to diffraction phenomena. AUTHORS, 


3023. Theory of Photochemical 
Akad. Wiss. Wien, Ber. 138. 2a. 1-2. pp. 35-40, 1929. 


‘Uses the photochemical theory previously developed for the action of 
colour-vision {see Abstract 1136 (1929)} to explain the fluorescence and 
rescence phenomena. Experimental proof of the .theory is. 


obtained from. results of the for photo- 
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» 3024. Influence of ‘Pressure on the Photochemical ‘Formation 
of Hydrogen Bromide. W. Jost and G. Jung. Zetts. fr 
3. Abt. B: 2. pp. 83-94, May, 1929. 3 

“Experiments are now which that; “within the limits 
of experimental error, the influence of pressure upon the photochemical 
formation of hydrogen bromide as by tices, 
is quantitatively confirmed. Ho. 


3025. of tie. Walle of the 
Photochemical Action of Hydrogen and Chlorine, A. Trifonoff. 
phys. Chem. 3, Abt. B..3. pp. 195-203, May, 1929)... 

The.author gives the results of his investigation as to how. the 
a photochemical formation of HCl depends on the dimensions of the — 
cylindrical container. This investigation is analogous to that on the 
oxidation of phosphorus {see Abstract 1081 (1928)]. For low pressures 
(about 10 mm. Hg.) the-yield is proportional to the square of the diameter 
of the vessel, With increase of pressure the dependence becomes weaker. 
It is possible to explain these facts on the theory of chain development as | 
well. as. to draw. conclusions. as to the probability of 
H + = HCl + Cland Cl + Hy = HCl + Hu»: 


3026. Action of Compensated Developer. Wenske. Phot. 
Indust, 27. pp. 482-484, May 1, 1929. 
- From a microscopic examination of plates exposed through a neutral 

wedge, developed either by normal. metol-hydrokinone developer, or by 
- @ compensated developer, such as metol free from alkali, and then. fixed 
in thiosulphate solution, a comparison is obtained between the action of : 
the two types of developers. It is shown that the metol-hydrokinone 
developer acts on a certain number of silver-bromide nuclei, and completely 
reduces them to dense black balls. The compensated developer, however, 
is more general, although not so drastic in its action, the particles reduced 
being smaller and more numerous, and the density varied considerably 
according to the light action. Reasons for the phenomena observed are 
discussed from considerations of ‘‘ nucleus interior SAROP ERE | and 
“nucleus surface development.” 


(3027. Photographic Printing ‘with Diazo M, 
Eder. Phot. Indust. 27. pp. 484-486, May 1, 1929. ‘ . 

Continues the previous paper on diazotypes [see Abstract 2162 (1929)] 
by giving results of the sensitometric examination of diazotype paper, 
their colour sensitivity and gradation. It is found that the diazotype 
papers are four to six times as sensitive to daylight as ferro-gallic paper, 


_~- whilst the light-from an enclosed flame arc is also very suitable for printing. 


The gradation values for all types of paper are approximately the same, and 

correspond to extra-hard gaslight paper. Diazotype papers possess a 

_ Somewhat higher sensitivity to the violet and blue rays than do silver-_ 

chloride emulsion papers, but their sensitivity to green and red rays is 

much smaller, and they can be considered to be almost insensitive to these 


3028. ‘Three-Colour Procieses: M. Mudrovéié. Phot 
Indust.:21. pp. 582-584, May 29,1929. 
Descrikes the results of experiments carried out on 
three-colour processes in which details of methods and chemicals are given 
_ whereby it is possible to obtain as as with 
VOL. XXXII.—A.—-1929. 
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1 »3029,. Normal ‘Source for. 
fx phys,-Chem,. 141, Abt, pp. 321-330, May, 
Mets, fe Wiss. Phot, 26. pp. 353-362, June, 1929, 
. Recommends the use of the light from burning magnesium, after | passing | 
‘through the Davis-Gibson copper cobalt solution, for the sensitometry of 
| phic negative and positive materials. This transmitted light 
sesses the Same’ Spectral energy’ distribution’ as the average midday 
nlight witha colour temperature of 5000°°K, thus conforming to the 
internationally defined light standard for this sensitometry. The trans- 
‘mission factor of the solution and containing cell is 0/60 for the visible 
‘spéctrum: being somewhat higher in the ultra-violet, which, however, can 
‘be compénsatéd:’ The light’ from a carbon “are ‘can also’ be used after 
Passing through the copper cobalt filter, for sensitometrio work. Avtable 


ah 


‘considering thé unfiltered light burning as in 


‘ease, is given for various light sourcés. ‘This table enables the change —__ 


from ‘one light source ‘to another of different colour temperature to be 
‘easily made, and is éSpecially useful for panchromatic plates and the three- 
‘colour’ processes. ‘The filtered magnesium light i8 also’very suitable:as 
an illumination’ for copying papers, and examples of the sensitivities of 
‘silver-chloride papers, both normal and spécially sensitised, as -well as 
diazotype papers, are given: The diazotype papers possess the highest 
‘ultra-violet ‘and violet sensitivity, whilst the silver-chloride papers sensi- 

by pinaflavol in the Sst sodium nitrite are scan sensitive | 


3030. Application of Law’ to with 
a Non-Linear Illumination Characteristic. G. H. Carruthers and 
T.H. Harrison. Phil, Mag. 7. pp. 792-811, May, 1929. 

"In view of the unsatisfactory nature of the evidence regarding the 

applicability of Talbot’s law to photoelectric cells, particularly those with 

linear characteristics, specimens of as many types of cell as possible were 
tested.” “There were included K, Na, Li, Rb, and Cs cells, some ‘being 
gas-filled and some evacuated. The results of the tests are tabulated. 

The results obtained by the thermionic-bridge method’ indicate that 

Talbot’s law holds for photoelectric cells whether their response is propor- 

tional to the illumination or not. The failure of proportionality i is ascribed 

to a rapid fatigue effect during the time that the cell is exposed ‘to the | 
illumination, and a-recovery effect during the period that the cell is oceulted 
by the sector; For a cell where the peeeeSnower law holds there is no 


3031. Optical Relationships between Alkali Halogen. 
and Complex Salt Solutions.. H. Fromherz and W. Menschick. 
Zeits. f. phys. Chem. 3. Abt. B. 1. pp. 1-40, April, 1929, 
Pohl [see Abstract 995 (1927)] and others have shown the intimate 
relation. between and photoelectric ‘effect in the case of 
alkali halogen phosphors. For these effects it is known that the presence 
of a'small amount of impurity (e.z., Ag in NaCl) is necessary, and that 
théabsorption band in the ultra-violet is due a this 
VOL. XXXII.—A.—1929. 
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point of view the absorption bands observed. by Smakulajand:MacMahen 
_ (alkalichatide and silver halide and alkali halide and copper halide crystals) 
oot eompared with the corresponding bands of the concentrated solu- 
tions— ure and mixed. It is found that the absorption bands of all the 
‘gol “are” ‘slightly’ shifted toward the fed, aséompared with that of 
the crystal.” ‘From. a comparison of the size of the absorption “bafids- in 
the crystals and in the complex sohitions it is’ concluded that: hot Téte 
than %. of the whole 1 is active us ‘of the 


3032, in Flames and the Extinction of Fluores 
Mixtures of Gases. at Pressure. 
~_ ‘65. 1. pp. 66-64, 1929. 

The finorescence of several metallic vapours, thallinm 
when vaporised in a Bunsen flame, was investigated, and, it 
shown that such fluorescence is a somewhat. general phenomenon,, but. is 
not. at all marked, in the case of the alkali metals, being. only, observe 
under:the most favourable. conditions.in,the case of sodium... In thalliym 
the fluorescence was obtained ‘by passing light from a. thallium, amalgam 
lamp through the flame, the air supplied to the latter being charged with 
aispray:.of thallium nitrate.solution, The fluorescence is. chiefly due.to 


the 3776,A. line from the exciting source, An attempt was made to obtain _ 


sensibilised fluorescence by introducing two. different metals into, ,the 


flame and exciting it with light due to one of them; in no case. was any 
fluorescence of. the second metal observed. Experiments were. made on 


the extinction of mercury fluorescence in mixtures of N, and Ha at. high 


pressures and low temperatures. The action of the mixtures, could | 24 : 


qualitatively from those of the separate gases... N, 


‘3033. Influence of Magnetic: Fields on the’ of 


An investigation. of the effect ‘of strong magnetic fields ¢ on ‘the fluores 
-eence.of. mercury vapour indicates that the effect of a ‘magnetic field 
observed: by, Franck and Grotrian is not confirmed. On the other. hand 
_a.mechanical effect of an inhomogeneous field appears. to exist, Usi 
mercury are, or the _line A2537 A., it is found that the whole of i 
Sear! in the tube is affected by ; a, local application of the field to ‘the 
point of excitation, The effect is attributed to a Zeeman effect, together 
with the fine structure of the 2537 A. line. It is concluded that the mercury 
atom and:not the molecule is excited by the line 2537 A, The visible flu 
remains unpolarised by the application of the magnetic field, 


3034. Luminosity of the Atom. D: G. Bourgin. Ev E. 
Libman, Ann. d. Physik; 1: 8; pp. 1096-1098, May 7; 

Give reasons for believing that the paper by J. Kleiber = (seo. Abstract 


fa 
about a orbit be assumed, a 


“2035. Hig-Atom:. Optical M, ‘Schein. Hal, 
Pigs pp.j, 1929... Im-German,. 
Too long.and.condensed a: paper for vidio: a 


— 
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spectral ‘resonance’ ‘radiation of ‘mercury vapour: Part I: Hyperfine 
structure and Zeeman effect in mercury resonance lines: Part Il: Stark 


“3036. “Ultra-Violet Radiation in “Tropical “Sunlight. 
, 

Yetorded radiations as far as 2954 A. at the most unfavourable time of 
year. ‘Comparison with other available data shows that shorter radiations 
have only been recorded at Marseilles under most favourable conditions. 
Little extension was: to rewalt an in ot mi. 


"3037, (Ramen: Effect. Acetone. w. Williams. and Hol- 
Jaender... Nat. ‘Acad. Sci., Proc. 15. pp. 421-423, May, 1929. 

photographing the Raman Hines of thirteen. 


‘3038. Raman ‘Effect in Liquids. A. ‘Petrikain and J. Hochberg. 
wake Ff. phys, Chem. 3. Abt. B. 3. pp. 217-228, May, 1929. 
Ae Eley en Organic liquids were examined, using Wood’s arrangement fae 
Avetratt 513 (1929)] and a glass prism spectrograph. Tables of results 
are: given, and the results are discussed in relation. to: the Lanne of 
Raman guna the stability of organic compounds. FS. 


9. Raman Effect in Gases. W. Wood. “haw 
April, 1929. 

Spectrograms have been obtained of light of modified wavelength. 
scattered from gases using exciting light from Hg-vapour lamp. With. 
HCl a single line is obtained for each exciting line, and differing from it by 
the Missing line of the infra absorption at 3464 Diagrams ofthe appar- 
atus and much experimental detail is given. Ammonia also gave single 
lines for each exciting line corresponding to the infra-red absorption band 
at: 3.4.) No» trace of the lines. corresponding to: bands 
at t and 10 has yet been obtained. BAL, 


3040. Raman Effect in Gases. E. L, ‘Hi and E. C. Kemble. 
wat Acad. Sci., Proc. 15. pp. 387-392, May, 1929. : 

This is a. theoretical analysis on the basis of 
Hastie effect to be expected in the case of diatomic molecules: The work | 
of Wood on HCl and-of McLennan and McLeod on liquid H, has shown 
_ that the: results can be interpreted on the assumption of new selection 
rules for the rotational quantum number 7. These are discussed, and the 
relative ate states lines are considered. 


~~ 3041. ‘Raman ‘Effect by Helium Excitation. R. Ww. Wood. 
Phil, pp: 858-866, May, 1929... 

The author’s previous method [see Abettact 513. (1929) of 
fluids ‘by the light of the mercury arc for the excitation of the Raman 
lines of modified» wave-length has been still further improved, and the 
present description is given for the benefit of workers who lack facilities 
for excitation by helium. At» best, however, are is a 
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unsatisfactory source, owing to the impossibility of isolating a’ strictly 
- monochromatic radiation from it, and work is now described with the 
helium vacuum tube, spectra being obtained of the lower alcohols; and 
_a number of benzene substitution compounds, ‘including the three isomers 
of xylene and cyclo-hexane. _H. H. Ho. 


Part II. G. H. Dieke, S. Imanishi and T. Tr: cee f. 
Physik, 54. 11-12. pp. 826-843, 1929. 

Gives a number of new helium bands; in most-cases 5 they..2 are , higher 
series members or vibration bands of the bands previously found. . Explains 
the meaning attached to the signs P, Q. and R for the branches. in this 


part, which differs from that used in Part. 1 [see Abstract 3016 (1928)], 


but agrees with that employed by most other authors. Points out diffi- 
culties which arise with the present convention, and in some cases uses 
symbols P, and R, with the meanings attached in Part'T. ‘Introduces 
_ the idea of term complexes. The band complex 2p — 36, for example, is 
formed of the bands 2p — 3d, 2p — 3x, 2p — By, and 2632. Gives 
tables containing the values of A, I and v forthe P, Q and R branches of 
the bands. of the 2p — 45 complex, and for certain other bands and 
complexes. Other tables give the combination differences for the different 


___ lines, in several cases these enable the final state to be determined. 


H. N. Russell. Bureau of Standards, J. of Research, 2. pp: 783-769, 
April, 1929. 

All the available Snclading” “Zeeman effect, have been correlated 
and analysed. The lines classified are 448 for Ytl, 223 for YtIlI, 
and 10 for YtIII. Series-forming terms have been identified in each 
‘spectrum, and ionisation potentials of 6-5, 12-3 and 20-6 volts respec- 
tively deduced. Comparison. is made with the corresponding spectra of 


scandium, and the results. are ‘shown to be in accordance with Hund’ “e 


“3044. Ss. de Rubies. Compe 
Renilus, 188. pp. 1101-1102, April 22, 1929. — 


The. measurements made. previously have ‘been. extended to cover 


157 lines i in the range from 2750 to 2200 AU. 3 Ty M. L. 


3045, Arc Spectrum of Germanium. K. Rae. Roy. 
Pron. 124. pp. 465-477, June 4, 1929. : 

Observations of the are spectrum have been extended to 1630 A. itil 
_a quartz and a vacuum grating spectrograph, and about fifty’ new lines 


have been found. Gartlein’s analysis [see Abstract 2397 (1928)] has been ~~ 


slightly modified to bring it into better agreement with the spectra of some 
rélated elements. The absolute values of some of the terms have been cal- 
culated, and an ionisation potential for Gel of 8-09 volts is deduced, SF. S. 


3046. Spark Spectra of Antimony. Soulillou. 


Rendus, 188. pp. 1103-1104, April’ 22, 1929. 


Purified antimony was introduced into a silica eulié without electrodes, 


3 and the spectrum from 3800 A. to 1900 A. studied. By varying the pressure 
and the conditions of discharge, three groups to SbIII 


and SbIV were identified, and are tabulated. 


V. 


842 SCIENCE ‘ABSTRACTS. 
E 


33. pp, 547-548, pril, 1929 | 
Twenty-six lines resulting from the 
terms d® eleven more terms of the configuration b‘S’, b4P, b4D’ ; 
cP, c2D’; b2D’, b2F;. c2F; b2G’; have been classified. Thee 
lie between: 1587 1260 also: Abstract: 2396 (1928).] 


3048, Absorption of Fluorspar. s. van der ‘Lingen. 
Zeits. f. Physik, 83. 7-8, pp. 581-586, 1929." 
infra-red spectra of ‘several specimens of from England 
| and from S.W. Africa were examined with a Hilger spectrometer. Marked 
differences were noted between the English and African specimens, the 
English showing a band probably due.to.a carbonate (? calcite or cerussite). 
eliminary experiments by heating in vacuo to determine whether the 
varied colours were, caused, by presence of any gases indicated the presence — 
of carbon monoxide, and a trace of water; but absence of any hydrocarbon. 
Spectroscopic examination showed absence of any rare earth, but presence 
of a trace of lead. . The absorption spectra is visible and ultra-violet light 
also showed marked differences. between the various specimens. .C. A. S. 


3049, Near Infra-Red Absorption Spectra of some Aldehydes, 
Ketones, Esters-and Ethers. Ww. Je 61. 
pp. 1384-1394, May, 1929. 
_ The infra-red absorption apectin below 2-6 bee for a 
group of aldehydes, ketones, esters and ethers with the primary purpose 
of ascertaining where there are any features in such spectra assignable to 
the carbonyl group. The spectra ‘of ethyl sulphate, pentane and three 
ethers have also been recorded for comparison purposes. An absorption 
band, often double, between 19 and 2 is interpreted as a second overtone 
of a prominent 5-8 ys band previously recorded by many observers. Both 

are assigned to the carbonyl group, Evidence pointing towards the existence — 
of third, fourth and fifth overtones of the 5-8 u band is found near 1-46, 
1-16 and 0-97 » in the spectra of some of the compounds. Features 
characterising hydrocarbons and their derivatives are found in these spectra 
at positions where they were anticipated. 


3050. Absorption Spectrum of Liquid Benzene. Ww. 
Phys. Rev. 33. pp. 625-626, April, 1929. 
| Is is shown that the assumption by Barnes and Pudweilet (eee Absweaet 
607 (1929)} of a constant amplitude of vibration for all stationary states 
of an anharmonic oscillator is theoretically unsound. ‘It is also pointed 
out that the precision of these authors’ measurements on four bands in the 


visible and neat infra-red absorption spectra of liquid benzene cannot be =~ gs, 


--used-as a test for the superiority of the new wave mechanics over the _ 
classical quantum theory, [See following Abstract.] A THOR. 


3051. Absorption Spectrum of Liquid Benzene. J. Barnes. 
Phys. Rev. 33. p. 627, April, 1929.. 

The author replies to the criticism. by Ellis [see preceding Abstract] 
referting to his earlier paper in collaboration. with Am. 
Chem, Soc. J., 49, p. 2034 (1927)]. 


Rendus, 188. pp: 988-990, -A pril 8, 1929. 


_ The absorption spectrum of rubrene'! is of interest n not b because 
VOL. XXXII.—a.—1929. 
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of the light in’ the qiversible oxidation’ of this body, but also for the 
problem now considered of the mechanistv6f the formation of the rubreties 
in relation to their constitution. © The ‘three known members of the class, 
viz., rubrene, dimethylrubrene and dibenzorubretie, have similar abst 
spectra, the bands not only being the same in number, but having their 
maximaat the same wave-lengths; 4650.A.,4960/A., and 5300°A: the only 


differences being in intensities of absorption power. It is deduced that 


be three chromophoric groups are analogous, and only differ by the:mumber 


‘benzene nuclei present, and that..in consequence: the naphthalene — 


residues in dibenzorubrene play no part. in the chromophoric. activity. 
The method outlined in the paper enables the detection of rubrenes in a 


complex mixture which is difficult. of resolution. .... .... H,HeHo. 
» 3053, Ultra-Violet Spectroscopy of the Flames of Motor Fuels. 


Part: IV. Practical Utilisation of Small Quartz-Prism Spectro- 
graph for the Quantitative Determination of Lead Tetraethyl in 
Gasoline. G. L. Clerk A. “Smith. ‘Chem. 38. 
PP. 659-675, May, 1929. 

‘In the preceding papers of this series the ssieened of spectroscopy hia 
Beeh successfully applied to the analysis of the flames of motor fuels. In 
the present investigation. it.is demonstrated *that a small.-quartz ‘prism 
spectrograph is simple,-accurate and flexible in such problems as the estima- 
tion of lead tetraethyl i in gasoline and of its effect wpon a detonation flame. 
Further evidence is obtained that the detonation supressor action of lead 
tetraethyl is due to.the process of its decomposition. and to the products of 
~ disintegration. In addition, to the exploration of the flame spectrum of 


lead, where an additional emission line has been discovered for the: first 
time (A2167), the band positions, structures, and intensities have been | 


compared for flames of various fuels such as gasoline, gasoline plus ethylene, 
bromide gasoline plus lead tetraethyl, benzene, alcohol and ether. rise Bi 


3054. Perturbations in Band Spectra. Jenny E. Rosenthal and : 


P. A. Jenkins. Nat. Acad. Sci., Proc. 15. pp. 381-387, May, 1929. 
In the case of some violet CN bands previously considered [see Abstract 
1922 (1928)] large perturbations were noticed. These are demonstrated 
by fitting a formula connecting v and 7, this quantum number referring to 
States in) which the. spin annular momentum is parallel to that°of the 
nuclei. When plotted, the formula yields a curve exhibiting the perturba- 


tions by branches similar to anomalous dispersion curves. The principal 


results of Kronig’s discusgion of the origin of perturbations {see Abstract 
3234 4928)) are verified... It is proposed to treat similarly the bands of 
SiN, CO, NJ, BeO and HgH~~.: Perturbations are to be ony eg? from 
theory in the case of'NO, but have not been found.» S. 


3055. Spectra of ZnII, InII and R. J. Lan 
Nat. Acad. Sci., Proc. 15. pp. 414-418, May, 1929. 

An analysis of these spectra some new ‘classifications. 

J. 

3056. Intensity Relations in the of Titanium, “Part Il, 
Relative Intensities of the Stronger Multiplets of Til. G. R. 
Harrison and H. 0. Ss. and ‘R. 18. _ bP. 287-301, 
April 

The relative of 16 of tits more of 


titanium have been’ measured in the-vacuum arc. intensities of the 


> 
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multiplets in triads are found to agtee with Kronig’s intensity formule, — 
_ The agreement is closest if the effective temperature of the are is taken as 
10,000° Abs. when the average deviation is about 7%: This is shown to be 
as good as could be expected, considering the wide separations involved, 
sua the uncertainty of the 4 and excitation corrections, together with. the 
fact that some of the multiplets contain lines which are abnormal in 
intensity. A triad due to a two-electron transition is shown to agree with 
Kronig’s formule for the most closely analogous one-electron transition. 
Certain definite deviations from the intensity formule which cannot be 
ait due to experimental error are noted. The strongest line in the spectrum 
under normal excitation conditions is found to be A3653-49, confirming © 
the selection of this as the raie ultime by spectrochemical means. A 
number of quintet system lines were found to be stronger fundamentally 
than this, however, the greater inner quantum numbers overcoming the 
disadvantage of elevation of the metastable state. Curves showing the 
relative amounts of self-reversal in multiplets coming from different lower 
states i in atom are [for Part Isee 1210 (1929)}. 


| 3057 Analysis of | Bands of Titanium 
2 Oxide. A. Christy. Phys. Rev. 33. pp. 701-729, May, 1929. 
~The plates measured in this investigation were taken on a 15-ft, erating : 
using the electric furnace, iron and carbon arcs as sources. A table 
_ frequencies of the heads is given and the quantum equation connecting 
them. The frequency of vibration for infinitesimal amplitude is 833-31 
and 1003-60 cm.—! for the initial and final states. A heat of dissociation | 
of 6-88 volts is calculated. The vibrational analysis suggests that the 
molecule i in question is titanium monoxide. Tables of frequencies of the 
lines and samples of their combination differences are given for the (0, 0), 
(0, 1) and (1, 0) bands... No: perturbations ‘have been observed: Each 
band has three R and three P branches. Quantum numbers have been | 
assigned and empirical formule calculated for all branches of the three 
bands. investigated. The moments of inertia are 56°72 x 107>and 
x. g.cm.*, and the nuclear separations 1-693 x 1078 cm. and 
1619x1078 cm. for the initial and final states respectively. The total 
quantum number j is found to be a half integer and there is triplet separa-’ 
tion of the lines, indicating that the emitter is neutral TiO: mS, 


3058. Molecular Spectrum of Ammonia. Part Il. Double Band 
at 10u.. E, F. Barker. Phys. Rev. 33. pp. 684-691, May, 1929. 
_ Grating resolution of the NH, absorption band, extending from 8 i to 
14, shows two very narrow zero branches nearly equal in intensity, at 
10-3 and 10-744 respectively, with each of which is associated a positive 
and a negative branch consisting of ten or twelve lines spaced at nearly. _ 
equal frequency intervals (18-7 and 20:2 cm.—1). Both bands must be 
associated with a single fundamental vibration parallel to the symmetry 
axis, Assuming as atomic configuration an axially symmetrical triangular 
pyramid with the nitrogen atom at the vertex, computation of line intensi- 
_ ties from known transition probabilities for the ammonia band: at 1-9 
_ (previously reported), indicates that the nitrogen atom must lie between 
0-1. 1078 and. 0-3. 10-8 em: from the ‘plane of the hydrogen atoms, which 
is approximately one-fifth the distance apart of the H atoms. The double 
character of the 10 4 band is shown ta be a consequence of the close proxim- 
ity of the two equilibrium positions for the N aren, one on either side of) 
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the plane formed by the’H atoms (the possibility that the nuclear spins 


of the H atoms may not all be oriented in the same direction permits of the 


sides:of the H-atom plane being distinguished). 
3059. Pure Rotation Spectrum of Ammonia. M. Badger 


ade C. H. Cartwright. Phys. Rev. 33. pp. 692-700, May, 1929. | 
_ New experimental methods for absorption spectrum. measurements in 
the extreme infra-red (30 4-150 yx) are described. A type of “luminary ” i 
. reflection grating was employed (see Figure). Ammonia gives in the. wave- 
length range, 55 1-150 w, a simple series of lines separated by approxi- 


mately equal frequency intervals (y = 19-957 m, — 0: 0080826 m. 3 wave : 


numbers). These are ascribed to changes in the energy of rotation about 


an axis normal to the line of symmetry, 7.¢., to transitions in which the. 


quantum number j increases by unity, lines due to changes in rotation 
energy about the symmetry axis not being observed. The results. are 
shown to be in agreement with wave-mechanics predictions (Hund).. The 
moment of inertia of the ammonia molecule about an axis normal to the 
line of symmetry is estimated at 2-77. gm. S. S. 


3060. Broadening of Spectral Lines. J. Holtsmark, ests. 
Physik, 54. 11-12. pp. 761-763, 1929. 

The quantum-mechanical explanation of the coupling theory of the 
broadening of lines is discussed on the assumption of the proportionality 
of width to the square root of the density of resonators. When only two 
resonators are in question the width is found to be proportional to the 
density: Waibel’s application of the coupling theory [see Abstract 2181 


(1929)] is corrected to bring about agreement of his results and the 


author's. 


3061. of Lines. w. Hane. ets, i, Physib 54. 
11-12. pp. 852-855, 1929. 
In the apparatus used the light: given off mareary vapour bom- 
barded by electrons could be observed in a direction perpendicular to the 
_ direction of the beam. of electrons and in the direction of the beam. The 


intensities of the two Hg lines 3663 (2°P,-3'D,) and 3132 (28P,-3!D,) 
could be measured. Observing in the direction parallel to the electron | 


beam 3663 compared with 3132 was 10° stronger than in observa- 
tions perpendicular to the beam. This shows qualitatively that the 
intensity relation between two multiplet lines proceeding from the same 
term is not constant. Using Skinner’s values for the polarisation of the 
emitted light it appears that if A is the ratio of the intensities of 3132 and 
3663 observed in the direction of the beam, and B the ratio for the perpen- 
dicular direction, A/B = 0-5 in the most favourable case, with absolutely 
parallelelectrons, very low pressure and external 
XXXII, —A. 1929, 
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“deully instéad of 50 % the difference between. the intensity ratios. is only, | 


Lines R. Minkowski. Zeits f. Physik, 55. 1. PP. 
"Examines the effect of various gases at low pressures on’ the intensity 
at various points in the pressure-widened D lines of sodium. The gases 
used: were helium, neon, hydrogen, argon, nitrogen, methane, ethane and > 
propane, and it is shown that for low:pressures of these gases the measured © 
intensity curves of the D lines agree with those calculated by means of the _ 
collision-suppression theory... As the pressure of the foreign gases.is in- 
__ereased, deviations in the shapes of the intensity curves occur, the devia- 

_ tions being greater on the low wave-length side for gases of low molecular 
weights and on the high wave-length side for gases with high molecular 
weights. -Itis concluded that the deviations found are sue to the combined 


3063. Infra-Red ‘Spectrum “of Some “Halogen Compou 
G. Bonino. Zeiis. f. Physik, 54. 11-12. pp. 808-805, 1929. 7 
“It is found that the bad agreement between the Ramian lines and the : 
infra-red bands stated by Pringsheim and Rosen to occur in the’case of 
some halogen comipounds studied by the author actually does not. exist. 
Ifthe comparison between Ag, and is strictly full agreement 
and a better agreement for C,H,Cl, are shown. 


3064. Zeeman Effect in the Spectrum of Ionised Neon (Nell). bE 
C.J. Bakker. K. Akad. Amsterdam, Proc. 32. 4. pp. 515-522, 1929. io 

“In connéction with previous work on ArII'[see Abstract 489:(1929)], it 
became important to make Similar measurements for a lighter rate gas. 
The same apparatus was used as before, photographs being taken with a 
6-inch grating in stigmatic mounting and field strengths up to 41,000 gauss 
being used. The g-values of terms arising from 3s and 3p electrons are 
tested by Landé’s g-formula. Some anomalous g-values are found and 
with g-values of the analogous terms of | F. S. 


3065 Polarisation of Light due to Collisions Electrons 
; ssi Neon, and to Neon Canal Rays. W. Hanle and B. pg 
Zeits. f. Physik, 54. 11-12. pp. 819-825, 1929. 

- The polarisation of the light produced by a beam of elochreund in neon 
at low pressure was investigated. Most of the lines show partial polarisa- 
tion; in some cases parallel, and in others perpendicular to the direction of 
the beam. The degree of polarisation diminishes with increased velocity 
of the electrons; the optimum lies at about 20 to 25 volts, accelerating 
voltage. The results are compared with the values found for mercury, 
and essential agreement is found for analogous lines. Using the same 


- tube with a different arrangement of the electric circuit, slow neon-canal 


rays were produced, and the polarisation of the light given off by them was 
_ investigated ; the light was very weak and several days were necessary to 
obtain satisfactory photographs. Partial polarisation was observed. It 
was found that a weak magnetic field alters the relation between the inten- 
ony. of the lines and the other the neon lines. 
A. 
3066. y- of Nitric. Oxide. Pogany and R. Schmid, 
Zeit. f. Physik, 64: 11-12. pp: 779-787, 1929, 


‘The bands were photographed with a large quartz spectrograph Three 
VOL. XXXII.—A. 929. 
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light sources were used—a quartz tube filled with airat 30-40. mm, 


pressure and excited by direct current at 2000 volts, a copper arc, and the 


afterglow of nitrogen in a tube excited by a 50-kW_ transformer. . The 

photographs were measured with a Zeiss. microphotom eter "these 

effective temperature of emission is g the formule 

and van ‘Vieck. FS. 


3067. Alteration of Lines! 
pp. 167-778, 1929. 

A recent paper by Orthmann and Pringsheim has. 
under what circumstances the explanation given by Franck of a certain 
astrophysical phenomena can be regarded as correct [see Abstract 1866. 


- (1929)]. The author now considers a star of the type contemplated, at 


first simplifying the conditions by supposing uniform density for the 
exterior spherical mass of low-density gas, and a sharp boundary. The 
problem is treated quantitatively as one of the diffusion of light quanta, 
with diffusion constants which vary with the time. An estimate ds 

of the alteration which must when the 
are dropped, .. N.A. 


3068. First Spark of Hg ‘Paschen. 
Preuss. Akad. Wiss. Berlin, Ber. 32. pp. 586-546, 1928, 
The apparatus used is fully described, and a. inethiod ab bitglthdkig’ the 
desired spectrum with helium present in the tube given. ..A detailed table 
of the lines (some 300) observed is added, with a term-table and energy-, 
leveldiagram. Previous results are discussed; those. of Carroll Lise, Abstract 
1354 (4926)] being to a considerable extent confirmed. 


3069. Excitation Function of the Mercury nena: ‘Laie 
2537. W. Hanle. Zeits. f. Physik, 54. 11-12. pp. 848-851, 1929. 

“Describes the apparatus employed for exciting the mercury atoms yy! 
bombardment with a beam of electrons from a hot kathodé. The light 
was measured by means of a photo cell containing a zinc plate; this had the 
advantage of not responding to visible light, so that. the observation room 
did not need to be darkened, The relations between the, photo. current. 
measured with a quadrant electrometer, and the current due to the electrons 
which passed through the mercury vapour and were caught by a plate as 
measured by a galvanometer, gave the relative output of light, the optical _ 
excitation function. The output grows at first linearly, and reaches a 
rather sharp maximum at about 1-5 volts, after which it falls off. The 


question of the effect of absorption of the light by the Hg vapour, was 


anda further of effect is.in 
3070. and ‘Significance of the 1 Rare Gas Bands: 


Mercury. O. Oldenberg.  Zeits. f. Physik, 55. 1. pp. 1-16, 1929: 
An experimental: investigation is given of the fine structure of nee 


: bands obtained on either side of the resonance line (2537), when the 


rare gases argon or krypton are mixed with the fluorescing mercury vapour: 
As previously indicated [see Abstract 1284 (1928)], these bands are attri- 
buted to molecule formation between the mercury vapour and the rare 
gas, and the reasons for this conclusion are.developed atwength.. The 
bands are regarded as nuclear oscillation ‘bands of; the molecules, HgAr 
and HeKr respectively, and if such is the. case it sie oe th rare 


— —_ 
4 
: 
| 


79 


gasés possess in the Staté the power ‘to form comipdunds. » The 
with the formation of such ‘compounds: 


3071. ‘Determination: ‘of the Concentration, of. Atoms and. Ions 
by an Optical Method. W. de Groot, f. Physik, 55, 

"Discusses the of of an emission line By’ ‘eat: 
abs orption on the optical measurement of Concéntration, and shows in a 
tical case it can be’ considerable. Proves that the curve showin 
the relation between log Wo and the concentration never has a int o 


inflection : as the result of complications of this’kind, 


3072. Band Systems in. the. 
Part ll. W. Finkelnburg and R, Mecke. Fhe 
Pp: doidw 
In this part of the. paper 835 additional lines. have 
means of combinational relations and with certainty in 60 bands with 
A detailed discussi ion of all the fe acts. shows that 
rs m the triplet system ¢ of ‘the ‘hydr roge n amolecu le. e._ Definiti 


of terms, vibration numbers and, of inertia are given 
the terms 28S, 3°P, 4°P and 38D. All of the bands in question have. the : 


‘term as common end term, and this is at the same time the i init 
term of the untra-violet Lyman bands. ‘Including the Balmer singu 
band system (a, B, y and 8 bands of Part 1), the greater number, teat 


80 % of the intense lines of the have 1 now been classified, and it 


can be considered as proved that if Hd and Hy take any part in, the. pro- 


_ duction of the many-line spectrum, it is only a. subordinate one.. _Allto- 


gether aborts of the Petal, of lines. are Day, classified. 
8073: of” ‘they Hydrogen Atom. 
cauibaibAted and difficult: to use numerically; the authors*have' obtained 
formule for transitions from continuous (hyperbolic) statienary states to 
discrete. (elliptic) ones, which are convenient for numerical computations, 
They are arrived at by means of the;representation of wave functions 
given in a previous paper by one of. the authors, which is valid.for the 
continuous or hyperbolic range}. and the, present paper deals with the 
properties of wave functions in the continuous range, the evaluation, of 
the integrals, the normalising of the functions, and some. examples-of the 
application.of the final formule, Curves calculated for the continuous 


absorption spectrum, at fhe. the Balmer 


3074. Spectrum of Bands to'the Parheliutr Line 
‘Parts Illand IV. O. "Wi Richardson Pi My David~ 
“Roy. Soc.; Proc: 124. pp. 50-88, May-2, 1929: to 

Continuing previous work [See Abstract 2741 (1929)]; the 
are (1) 1K +> 24S, a ‘strong’ system, = '21427;'(2) +> gs; 
similar to but weaker than the preceding system 23057; (3) 21s; 
intermediate strength, v, = 23191; (4) 21S; strong system but 
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14 21S, but weaker and with. «.= 0, branches P.and. = 22814; 


1Q 21S, similar. to (5), = 21843. In: addition to these, single 


branch progressions commencing from A = 4142:801 and A = 4097-433 
are described, and a | general analysis is given of that as of the infra-red 
system for which measurements aré available,“ S, 
3075. Third Positive Carbon and Associated “Bands. K. 
Asundi. Roy. Soc., Proc. 124. pp. 277-296, June 4, 1929, 
The third positive carbon bands, the 3A bands, the Wolter bands 
(which are regarded as forming a new system) and a new band system have 
been photographed and their vibrational analysis given. These four 
band systems appear to have the same final electronic state. The fourth 
system, the new band system, has an initial leval at 0 = 58927, which is 
identical with the new level discovered by ‘Hopfield ‘and ‘Berge-for the 
molecule. A fine structure analysis of the © ‘and — barids 
of the third positive system is given which indicates that the final level 
for these bands is a quintet P level, the transition being °"S> 5P. It is 
that'the 3A bands are due to the transition 5P“+5P, F. 


3076. Infra-Red Investigations of Molecular Structure. ‘Part I. 
C.P.SnowandA.M.Taylor. PartII. C. P. Snow, F, 1. G, Rawlins 
and E. K. Rideal. Roy. Soc., Proc, 124. pp. 442-464, June 4,1929. 
Part I.—Details of apparatus and technique are given. with particular 
reference to the use of a grating. The particular region of the infra-red 
required was first sorted out by means of a rock-salt prism before being 
passed on to the grating for the final resolution. The smallest separation 
_ resoluble by the spectrometer in the form described is estimated at one — 
wave number. 

Part II.—The absorption of the nitric oxide O) was 
measured arid its vibration-rotation band spectrum shown to be a funda- 
mental, with its centre at 1882-9 cm.-}, n” = 4—>n’ = 3; P,Q and R 
_ branches in the fine structure: There was no sign of the overtoné ‘band 
(n’’ = n’:= $) which might be expected near 2-7 ‘The molecular 
constants derived from the separation of the fine-structure bands 
(3-35 cm.—1) correspond almost with obtained from elec- 
tronic band spectra data. | 


3077. Refractive Indices Didipersion of Soft 
X-Rays in Platinum, Silver, Calcite and Glass. E. Dershem. 
Phys. Rev. 33. pp. 659-671, May, 1929. 

General X-radiation passed through a vacuum spectrograph employing 
a gypsum crystal gave nearly homogeneous X-rays which were allowed to 
impinge on a mirror of the substance under test. The critical angle for 
total reflection was determined, and from this the refractive index for 
_ wave-lengths ranging from 0-80 to 9-15 A. Curves are given’ relating 


= ‘p with the wave-length, and the effects of anomalous dispersion 


ate shown in lowered values of 8 on both sides of an absorption limit _ 
wave-length of an element contained in ‘the test'substance: , For silver the 
depressions in the § curve occurred at the Ly absorption limit and, another 
at the mean of the Ly and Ly wave-lengths, these not being resolved. 
Glass gave $-curve depressions corresponding to the K limits of silicon 
and aluminium. Fair agreement with a Drude-Lorentz dispersion ‘curve 
was obtained for regions not too close to an absorption limit, Surface 
conditions and thickness of film affected the considerably, 
leaving, however, the general shape of the curve. 
VOL. XXXII —A.—1929. 
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8078. Optical Investigations, the X-Ray. Region, F. 
Zeits. 30. pp, 268-278, May 1 929, road before the Dent: 
Phys. Gesell, Leipzig, Jan, 1929... 
Since X-rays possess a ua different from 
unity, the possibility of the formation of optical images for X-rays is of 
«great , but the smaliness‘of!§ midkes ‘the: “difficulty of theit f6rma- 
tion very great. For reflection’ the conditions are more easily obtained, 
though the angles of total reflection’ aré small, being mostly below 30’. 
- The theory of reflection of’ X-rays at spherical surfaces ‘is' first developed 
and it is shown that it is impossible to form an image for X- -Tays in this 
_ way. A doubly curved surface may be used, however; but only in special 
_ cases. The paper concludés with''a discussion of the variation of the 
angles of reflection for various materials and’ the effects 
of surface on the reflecting materials. Vv. M. 


3079. of Recoil Ions. of Mobility. 
L. L. Loeb and L. B. Loeb. Nat. Acad. S¢i., ‘Proc. PP. 305-310, 
April, 1929, 
Using the Rutherford ac. measuring ‘the mobilities of’ the 
recoil ions (ThC’).from ThC, the authors have failed to confirm the existence 
of the ions of high mobility (4-35 cm./sec./volt/cm.) reported by Erikson 
[see Abstract 1186 (1925)]. Only the normal.recoil ion of mobility 

1-5 cm./sec./volt/em., has been found, working over a time-interval range 
of 0:0006-0-03 sec.. The result: may be due to a fundamental difference 
between the recoil ions of the radium-actinium and thorium series, though | 
to the effect, of radioactive in. Erikson’ experi- 
— V. Cc. 


3080. Relations in. Artificial Disintegration. Ruther- 
ford and. dwick, Cambridge Phil. ‘Soe., Proc. 26. ‘PP. 208, 
April, 1929.” 

Discussing the. measurements by Blackett [see Abstract 1680 (1925)) | 


of the velocities of the residual nitrogen nucleus and the proton in the 


_ artificial disintegration. of nitrogen, ‘the authors obtain some further 
evidence of the magnitude of the energy change from the measurements 
of the maximum ranges of the protons liberated by bombardment of 
a-particles of different ranges. A small thin aluminium foil was bom- 
barded by the a-particles of radium C’ of 7 cm. range. The liberated pro- 
tons were observed in a direction at right angles to the direction of the ~ 

a-particles, and their ranges were examined by the absorption method. 
To make sure that only protons were present, a deflecting magnetic field 
was used. It appears that the process of disintegration is not exactly 
__ ‘the same for each individual nucleus. Either the mass of the aluminium _ 

nucleus is not constant or of that of the newly formed silicon“nucleus, or 
both. Perhaps the energy change in the disintegration is not constant, — 
and not all the nuclei may have identical masses. | F, d’A. 


3081. Disintegration with Loss of an a-Particle. Enskog. 
Zeits. fi Physik, 53.9410. pp. 639-645,.1929.. 

- Continues the discussion of the assumption made in, prey ious. papers 
that a-radiation is governed by a quantum jump: of the a-particle, which — 
lowers its number of magnetons from 2 to 1. Calculations show that in 
the case of the high velocity panne take 
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without an: addition“of energy from Outside} while with oweyelocity 
ehetgy is given out duting thé’ ‘jump. ‘The tangé of. velocity calculated 
for rays of the first kind comes to observed im the case‘of the 

3082.. Irregularities. of. the, of Preisler. 
Zeits..f.\Physik, 53. 11-12. pp, 857-886, 1929... | 
The variation of the spreading of a-rays om ThC’ in ait, mica, and 
bismuth. was. investigated by.,means .of..Geiger’s counting appatatus. 
The widths of scattering found are actually greater than are calculated 
from-existing theories, but it.is, pointed out, that. irregularities. .can, be | 
satisfactorily, explained. if it. is assumed that for the. retardation a 
scattering action not only the number,and. position of, the Sells t 
also their velocity in the atom should be taken into account, .. at 


3083. Distribution of Range of the from Radium: 
Thorium C’. N. Feather. and R.R immo. Phil. 

From expansion chamber of tte ‘of ‘particles 
from thorium C’ and radium C’, statistical frequency curves were con- 
structed showing the distribution of the range. ‘curve for’ thorium C’ 
is based on. 2134 a-particle tracks, that for radium C’ on 729 tracks.” Both 
curves depart from the normal Gaussian fotm and show an excess of low- 
range particles, although there is a marked differénce in the proportion 
of short-rangé particles in the two cases. The possible causés Of the 
deviations are discussed. Estimates ‘are ‘Made of the linear straggling : 
coefficients relative to ‘the absorption of the two § ‘oups of particles in air, 
and the sources of error entering into this method of determining straggling 


3084. Ionisation ‘Method | for n of 
Application to Detection of Atomic Disintegration. ey 
Zeits. f. Physik, 58. 11-12. pp. 729-746, 1929. 
a-particles from Ra-emanation contained i in an annular vessel Beiitiard : 

fa material. under. examination, which is held above the emanation ting. 


a The, portion, of the resulting. radiations which i is inclined at 130—-150° to 


the direction of the primary a-Tays passes downwards on to the ionisation 
chamber below the emanation ring. Arrangements are provided for screen- 
ing any. desired portion of the primary and secondary tadiations, The 
inner walls of the ionisation chamber are coated with a magnesium mirror 
which is connected through a 3-valve amplifying circuit to telephones. 
The ionisation chamber is filled with neon-helium gas at 10 cm. Hg pres- 
sure, the rest of the apparatus being evacuated to 0-01 to 0-1 mm. ‘Hg. 
_ Jonisation, due to H-particles is recognised by the characteristic click in 


the telephones. The number of H -particles per millicurie of emanation ah 


per minute has ‘been. determined for carbon, aluminium, ifon, copper ‘and 
zinc, The disintegration of the first four of these elements, ‘observed ‘by 
Kirsch and Pettersson, is confirmed, and in addition zinc is found to bé 
disintegrated. to ‘Rutherford and:Chadwick's disin- 

tegration can be caused by a-particles' of: range below 3 cm. The mini- 
mum ‘tange of ‘the H-particles given by R and C is not confirmed. Assum- 
ing a Simple relation between the ranges of the primary a-particles and those 
of the resulting H-particles, the results, in terms of yield of H-particles 
a-particles; are in satisfactory: of other 


— 


workers for aluminium, H-particles of. short range. The results 


for iron agree with those of Holotbékj {but the deviation in the case of 


$3085. \ Electrical: Observation of Corpuscular Radiation;, 
Ortnerand:G Stetter. -Zeits.\f. Physth; pp. 449-476, 1929. 

The various possibilities of observation of corpuscular rays.are,dis-~ 


The employment for this purpose of reinforcement-tubes, including 
electron tubés,;*was specially invéstigatedi .: The intensification arrange, 


ments known: inradio technics ate not immediately available:for the object 
in view; especially:if the quantitative enumeration also of small mixtures 
of ions and their measurement are desired! Am arrangement is described 


which affords what is-required..' The constituents of this.are;an entrance 


tube: with ‘high insulation and@small Jattice:current, a not too high, but 
accurate: reinforcement: and the! string galvanometer.,.. The. arrangement 
serves the purpose of;an electrometer fot-quick,; charges.’ A 
of a. research with a-taysfrom RaC is givens. <i dudw latacd 


3086; Wilson ‘Apparatus for Low Pressures. Petrova. 


Physik; 65, pp: 6212627; 1929) to 
modified Wilson’ apparatus’is described’ with it: ‘péssibte: to 
obtain the ‘paths’ of both and’ B-rays well exhibited down’ pressures 


Of 3 Well-defined a-ray paths were ‘seen with pressufe which was 


about’ 0-5. cm, above’ the pressure ‘Of'the saturated’ water vapour. 
ciple’ Gonsists here also'in the: ‘eniployrient of the excess pressure 


in a space “Over ‘against an evacuated spate, ‘but beet ate 


fully cut off from thé mist chamber. 


Thy 


‘Tracks of BOR -Rays..J. "Petrov. Physih. 


Pp. 628-645, 1929... bse 

By means of the, apparatus dassxibed ‘by. the ‘author see; prece ed 
‘Abepact, the tracks of B-rays. from radium D at various pressures were 
détéertiined’ A’ total “nuthber’ ‘of’ 2670’ ‘paths were’ measured. ‘For’ the 
two strongest secondary B-ray' groups the’ mean and’ maximum track’ i 
ait could be deduced.’ It also seems highly probable'that the existence 
of ‘one of ‘the pritnary B-rays of ‘the range belonging’ to RaD, of ‘small 
extent of path, was detected.” ‘Several’ OP the: ohserved tracks 


ae given. SYS. 


3088, New Kind of Fast D. Skobelzyn, 


9-10. pp, 686-702, 1929... 


In earlier work with a Wilson cloud. apparatus ‘the author 
found the existence of quite characteristic long tracks of unknown origin 


[Seb tndeviated by fields of 1500 gauss, 


atid were not due'to ‘the presente Of the’y-rays, flor weté they or H-rays. 
They are here found to have an energy corresponding ’ 0 15,000 kV and an 
jonisdtion’ effect of 40 ‘in pairs per cm. ‘path in normal air. “They a 


ppear 
to ‘be “¢orpusculat raiys’ of velocity! comparable with that of light. The 


ititensity ‘distribution ‘showed’a marked ‘falling’ off at large angles’ with 


vertical.” They are attributes’ to effect’ of cositic 

od} et odt of bas ber dee 
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3089. Density of Molten Metals and Alloys. of 


Matuyama! Tohoku Univ., Sci. Reports,» 18! pp. 19-46; May, 1929. 


other Metals) 


The densities of the Sn; Ca, Bi, Pb, and of seven 

7 of their binary and six of their ternary alloys, are determined by measuring _ 
the volumé and mass of the molten metal in a‘glass or quartz apparatus: — 
of special shape: It consists of a cylinder A, 20 mm. in height and 


diameter, and a 3-mm. tube B rising from A and communicating, by a 
holé of 1 mm., with a lateral narrower tube C, which is bent down at right 
angles and ends in‘a 1-mm, hole;':The whole apparatus fits into different 
- €ompartments of an electric furnace, in which the metals (chemically. pure, 
Kahlbaum or Merck) are fused: Tube'C dips into mercury or into the 
fused metal which is drawn into’ A by evacuating B; the meniscus in B 
is observed; The expansion coefficient of the. molten, metal is, almost 
independent of the temperature, but decreases slightly at high tempera- 


tures, The density of the melting metal is.determined by extrapolation ont 


and confirmed by calculation.;, The atomic volume of an alloy is. greater 
by. 1-% maximum. than the mean of. the atomic volumes of its two or 


three constityents,. The equation of van Laar and R. Lorenz for the _ 


relation between heat of mixture and. volume change of binary alloys [see 
Abstract, 1612. (1926)} is found to hold good. _It was observed that soft 
glass (not further specified) could be used up to 540°, hard glass up to 
710°; the expansion is first regular, but becomes greater above 490° ‘and 
630° respectively, and changes’ into a contraction at 545° and 765°. These 
figures, determined against a rod of fused silica, do not quite — ‘with 
‘those of H. Schénborn (Keram. ‘Rundsch. 33: Pp. 18, 1925). B. 


- 3090. Optical Measurement of High Temperature. S. Aecker- 
lein.. Zéits, f. techn, Physik, 10,4. pp. 129-136, 1929. 

When the radiation coming from an oven is not completely ‘ ‘ black,’ og 
systematic differences. are found | between radiative and thermoelectric 


measurements. of temperature. In the present method, the stream of 


radiation from a block of refractory material in the furnace is examined 
in directions making known angles with the surface. The experimental 
arrangements and the method of evaluating the results are filly described, 


and it is shown that a closer to the equivaleat “ Dlack- 


temperature may ’be obtained. ‘ALA. D. 


3091, Determination of Gas. by Measurement 


of Pressure Differences. i. Schmick., Zeits. f.. techn. 
4. pp. 146-148, 1929... 

_A method for the determination. of temperatures, dependent upon the 
fact that the pressure drop, across an orifice through which a gas flows 
is, ceteris. paribus, proportional to the temperature, is. described, and 


illustrated by, its use in. the of a muffle furnace 
and of a Bunsen flame. j- toed. 


3092. Measurement of Temperature, Using a Light Filter. 
G. Naeser. Zeits. f. techn. Physik, 10. 5. pp. 160-163, 1929. 


A long wedge, transmitting only two complementary wave-lengths, 


‘one in the red and one in the green, is — aiginaie bs nish and 
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the radiation from the furnace) The distance from the edge Of thé wedge 
to the point at which the transmitted: light is white ‘is found. This 
distance is is a function of the temperature. AL A.D, 


: 3093. Critical Temperature Measurements on Carbon Dioxide 
Pp. 1860-1366, May, 1929! 
varying in diameter from 0:004 mm, to 2-0 mm, ‘It was found 
that the critical temperature was independent of the size of the tube, and 
30-96° C. was taken as the most probable value. Great differences in the 
critical point were found for different methods of illumination, and depend- 
me upo mn bid a sharp meniscus Or diffuse band were taken asa eB. 


“3094, Cold of. a ‘Thermoelectric Couple. 
Retzow, Zeits: f. techn. Physik, 10. 5.. pp. 164-167, 1929. 

The. corrections. of the observed readings of a’ ‘copper-constantan 
! coupleciiacenaitaten by variations of the temperature of the cold junction 
from C., are athe method of calculation i is indicated, i 


Campen, Leits. f. Elehtrochem. 35. pp. 265-266, May, 1929. 
The present paper describes, with the aid of drawings, an etdceiisan 
arrangement comprising a radio. valve. triode to the 
attion of an électrically-heated 


Radiation, N. Phil. Mag, PP. 1067-1080, 1929. 
Supplement... 

This paper an. fisids tapes: fixed 
length. and width, the best thickness for use in measurements of solar 
radiation, The bolometer tapes form two arms of a Wheatstone bridge, 
the tape ends being at a constant temperature of 290° A., whilst the tapes _ 
are supposed to be heated to a central temperature of 350° A. byanelectric | 
- current... One tape is exposed. to solar radiation and the other shielded 
from it, _a sensitive galvanometer giving a deflection which is made. a 
measure of the sensitiveness of the .bolometric apparatus for varigus 
thicknesses of tape. Nine different thicknesses were examined, from 
which it was' concluded: (1) That the bést tape to‘ use is one whose thick- 
ness is' between 11-5 x 10-5 cm. and x 1075 cm. (2) That where 
incident’ radiation raises the temperature at the middle of the exposed 
tape by 1° C, or less, then, for that particular tape, the deflection ‘of the 
galvanometer is proportional to the intensity of the radiation. The best 
thickness as here determined is. than that in use at 
the Smithsonian Observatory, § HLH. Ho. 


3097. Rectilinear Diameter ‘of Ethylene. E. Mathias, Cc. A, 
-Crommelin and H. G. Watts. Ann. de 11. bP. 343-353, 
May, 1929, | 
‘The. olbervations by in ‘frequent use at 
Leyden. The equation to the diameter is y = 0-22179 — 0-00061277. 
Tables are giyen showing values (calculated) ofthe latent heat of 
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|,3098.; Boiling. Points: of. Hydrocarbons. Nekrassow. Zeit. 
Chem. Abt. A. 5-6: pp) 878-886, May, 


the basis of the empirical formula, T,=C: where Mis 


the molecular. weight and > certain the 
boiling points of hydrocarbons of different types ‘may be ‘calculated to. 
within: about: 5°, only the: structural formule being considered. The 
methods employed open up the possibility of the numerical treatment of 


from: Mathias’s law of rectilinear diameters and Guldberg’ s ‘¢alculdtion of 
the ratio of densities! ofa liquid at'0° and at the critical temperature, is 
obtainable from the van der Waals equation of state. Representing 
the’ | ‘of “cubical” relation” has the ‘form, 


1 
2T, and this linear expression is “found: to agree closely with 


the experimental data for liquids;' the value of & is! taken as ‘This 
expression maybe used to calculate the coefficient of expansion from the 
spoaghcaadipabede or vice versa, and holds.also for liquefied gases., T. H. P. 


“3100. ‘Measurement and Calculation of Magnitudes of Cooling. 
v. Conrad. Gerlands Beitr. 2. Geophys. 21. 2-3. pp. 183-189, 1929. | 
Gimultanéous observations of ait’ temperature, witid velocity, 'v (with 
ait Anemometer), and the cooling; measured with a Hill’s katathermometer, 
were made for four months, at Salzburg, to obtain a comparison between 
the observed cooling (H) and the cooling (h) calculated from Hill’s formula. 
The influence of ‘temperature on cooling could be found directly only in — 
calms, and to a first approximation the ratio H/h is little influenced by 
_ air temperature.. The functional relation between H/h and v is given by 
(Hjh)Vv = 1-01. For vety small velocities H/h is approximately 2, and 
it becomes’ nearly constant (0-9) for velocities greater than 1 m/s. With 
small corrections the formula can be used, for wind ari cee 
1 to calculate the cooling power in mg. cal jeom*sec. RS R 


3101. “Exchange. of Heat for ‘Turbulent Motion Liquids « or 
Gases. Tarassenko, Phys. Zeits. 30. pp. 252-256, May. 1, 1929. 
..,.The.author has investigated the conditions for a plane surface, a tube 
and in a liquid;, .The theoretical formule obtained give good agreement 
with Nusselt’s experimental results. .A figure on logarithmic scale. was 
set up to provide a. comparison with the empirical formula of Nusselt 
we when investigating the heat exchange in a circular tube and 
ller’s based on the law.of Blasius. The author’s curve approxi- 

ates more tot she former than the latter, ‘Part. of the difference is due 
to the use of shorter tubes by Nusselt; and the reasons for this are dis- — 
cussed. The ‘eas truth of, the author’ S formula has not. yet. been 
demonstrated. R. 


3102. Semi-Empirical Vapour-Pressure Formula. v. Kirejew. 


“The: author had greviously: developed an empirical formula for the 


aw 


3099. Coefficient of Cubical Expansion of Liquids and Critical 
Temperature. V.N. Thatte. Phil. Mag. 7. pp. 887-891, May, 1929. | 


| K — 7); where the constant a is: obtained: at the 
boiling point a = K/1:10 — 7,. By combining this: formula with: the 
Clausius-Claperyon equation .and with the Nernst equation a formula can 
be,obtained which, is applicable to 
densities at, high vapour pressures. . Bead B 


3103. Gaseous Effusion at High: R. Bichow- 
and C. W.'Wilson. Phys. Rev. 33. pp: 861-859, May, 1929. 
An apparatus has been ‘constructed and described for investigating ‘the 
of gases through a’small orifite; and’ the method has been applied 
to hélium between the temperatures of;1000° and:2000° K,; and at pressures 
from 02 to 0:8 mmy:of mercury: The kinetic theory) applying ‘to-the 
problem is discussed. has been found that.the effusion of the 
gas helium follows Knudsen’s expression N = Keeping 
the,rate of flow constant, i.¢., N = No, P = Po(T/T if allowance is. made 
for viscosity and slippage effects of the gas. in the orifice chamber: It 
suggested that the apparatus may be used to, measure high temperatures 
as. a gas thermometer. . Experiments were. carried. out. with, hydrogen at 
-temperatures,from 1000° to 1900°.K., but an.interpretation of the results 
possible. because.of. the presence of both atomic 


_ hydrogen in the.orifice chamber at these temperatures...) AUTHORS. 
3104. Heat Equilibrium ‘and ‘Temperature: 
Zeits: Physik) 65; 5) 4081929; .TOLE 


The paper supports previous conclusion of. sethor [see Abstract 
2124 :(1925))] that the: temperature of a gas cannot: be defined kinetically 
‘but only electromagnetically. Two results are obtained, fitstly) that 
thermodynamical heat equilibrium between a mercury thermometer and 
the surrounding air only exists when the air is in radiation equilibrium 
witha ‘black: body, and secondly that 'the second law requires for: the 
radiation equilibrium of a gas with a black body that the relation 
ds == = (dE + pdv)f{T for a reversible process: does not hold.;: The 
-author’s previous result may be stated’ thus—for:a gas in a closed vessel 
blackened walls the radiation from: the at temperature T 8 


= = caTY4 — dy — -1),..(1). The kinetic theory 


of gases requires for a gas in ‘equtitbifda in a closed vessel at teniperature e. 


T, L = 3RT/2M . . . (2). ‘The object of the present paper is to discuss 
re two general results’ and point out their real meaning and application. 

e case of the different temperatures given by a thermometer in air 
according: to the covering of the bulb, and the shielding of the bulb from 
the Sun’s rays, is reférréd to, and the four states of equilibrium between 
thermometer and surroundings are as follows: (1) Conduction equilibrium 
and radiation equilibrium between thermometer and surroundings (thermo- 
dynamic heat equilibrium). (2) Stationary ‘state’ 6f thermometer, ‘neither 
‘conductivity nor radiation equilibrium. (3) Conduction’ equilibrium 
between thermometer and’ surrounding air’in the absence of’ radiation 
equilibrium.’ (4) Radiation equilibrium between thermometer’ and sur- 
roundings heat conduction is precluded. ‘An investigation’ of these 
four ‘cases ‘allows a ‘discussion of equations (1) and (2). This discussion 
takes''‘up the rest of'the paper, together with the application of the’ two 
laws of «thermodynamics. Some’ conclusions ‘are briefly follows: 
(1) From equation (1) it follows that a trie temperature can be ascribed 
only to a space and OF ‘Ted 


¢ 
» 
, 


‘most probable that the ordinary kinetic gas equation can be replaced: by 
electromagnetic one. 

3105. Thermodynamics of G.N. 
and J. E. Mayer. Nat: Acad. Sci., Proc. 15. pp. 208-218, March, 1929. 
- ‘Considers further the fundamental relations between thermodynamics 
and. statistics studied in previous papers {see Abstract 2243 (1929)]. 
Extends the work of Bose on photons and of Einstein on monatomic 
molecules to all types of molecules. Proves that Boltzmann’s — 
for distribution with respect to energy is invalid. ... E. E. F. d’A. 
~~ 3106. Equation of van der Waals and Thermodynamics: J. E. 
Verschaffelt, Comptes Rendus, 188. pp. 1037-1039, April 15, 1929. 

‘The paper forms a reply to V. Karpen [see Abstract 1932 (1929)}. 
author draws a comparison with the variation of surface energy which coe 
equals the work done by surface tension if the latter does not vary with 
temperature. He disagrees with Karpen’s view that the work of molecular 
_ forces in vaporisation is proportional to the difference of density of the two 


phases as a necessary consequence of van der Waals’ hypothesis, partially 
because it is assumed that A does not depend on temperature. The 


author corrects a mistaken view he indicated previously, that if dS=dQ/T — 


is a perfect differential for the homogeneous —— then the Maxwell- 
Clausius and Clapeyron relations can be verified. | oo ay BSR. 


3107. Cyclohexanol and the Third of 
K. K. Kelley. Am. Chem: Soc., J. 51. pp. 1400-1408, May, 1929. 

_ When cyclohexanol is cooled slowly it undergoes a transformation at 
about 263:'5° K: If cooled sufficiently rapidly, the high temperature 
form is supercooled and may be taken down to the temperature of liquid 
hydrogen. When heated, this supercooled high-temperature form exhibits 
regular specific heats up to about 135° K., where a very sharp rise occurs 
similar to that observed with glasses. This rise ends at 150° K., and at 
about 160° K. the supercooled form changes into the low-temperature 
form, this change taking place always at about the same temperature. 
Two measurements of the specific heat were made between 210° and 
220° K. on the substance gradually changing into the low-temperature | 
form. Above 230° K. the high temperature form is apparently highly 
stable and specific heat measurements were easily made up to the melting 
_ point. The heat of transition (at 263-5° K.) is 1960 cals. per mol. and the 
heat of fusion is found to be 406, which agrees moderately well with the 
value, 427, found by Cauquil by dissolving the crystalline and liquid 
forms at the same temperature (Comptes Rendus, 180. p. 1207, 1925). 
Calculation of the entropy shows that both crystalline forms have the 
same entropy at 0°K. The entropy and free energy of the liquid cyclo- 
hexanol at 298-1° K. are calculated. 
3108. Thermodynamics of Mixtures. Fischer. Zeits, f. 
Physik, 54. 9-10. PP. 715-723, 1929. 
_ A discussion is given of the conditions of equilibrium between a mixture 
of two ingredients and one of the two constituents which is in contact 
with the mixture through a_ semi-permeable. partition. The partial 
pressure of a gas is calculated and the osmotic pressure of a dilute solution. 
Concentrations variously defined are discussed.’ A table is given com- 
paring the values of the osmotic pressures of aqueous solutions of cane 
sugar calculated. from the author's: equations with those found experi- 
mentally by Morse, and between these J. Ss. 
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3109, Five-Stringed Cello. VY. “Karapetoft. “Frank. 207. 
bp. 645-659, May, 1929. 
| Deals with mechanical and acoustical problems. arising when a. fifth 
fs string. is added to the normal cello. After trial of various materials a 
hard-drawn brass wire of about. 0-23 mm. diameter coated with. gold 
about 0-015 mm. thick was used. Many difficulties were experienced, 
and on account of our imperfect knowledge of the acoustics.of the cello 
much of the work was empirical: The gradual adjustment of the instru- — 
ment’to changed’ stress" distribution’ caused uncertainty in otherwise 
quantitatively known modifications. Musical aspects of the’ problem 
H. GE. 


31 10. Phenomena Due to Piscean a Metallic Plate in a Beam. of 
Ultra-Sonorous Waves. P. Comptes Rendus,.188. pp. 1230- 
1232, May 6, 1929. .... .... 
The ultra-sounds wit are a vibrating. plate of 
piezoelectric quartz, and the intensities are measured > in, water, using 
Langevin’ s method, by finding the radiation pressure. on a flat box con- 
taining air. A plate of aluminium parallel to the wave-front is displaced 
in the direction of propagation, and the intensity of the ultra-sound 
beyond the plate shows maxima and minima. From these the wave-— 
length in water can be obtained, and the velocity of the waves, Experi- 
ments with aluminium plates of different thicknesses show variations of the 
maxima with the thickness. Experiments were also made with the plate 
ie to the wave-front, and more salle results were obtained. 


“gilt, of Sound in Gases. D. G. Bourgin. Phil. 
Mag. 1. pp. 821-841, May, 1929. 

A mathematical attempt to link up ‘expliendy the kinetics’ of sound 
with the internal constitution of the entities composing the gas. Abello’s 
empirical conclusion was that the logarithm of the ratio of transmissions 
-is a linear function of the concentrations. This can. hardly be true in 
general, and even in the most favourable case we should expect ordinarily 
_ the ratio of two quadratics in the concentrations. .Abello’s relation holds 
in this extreme case only when the number of degrees of freedom of the 
component gases are the same. [See also Abstract 2157 (1928).] 

E..E. Fd A, 


Sabine. Frank, Inst., J. 207. pp. 341-368, March, 1929. | 

_ Using the equation at, = (4V/v) log, (4E/av:), (where a = total Abert: 
ing power of the room; a == time of reverberation; 7 = energy density 
at threshold of audibility ; ; V = volume of room; v = velocity of sound; 
E = acoustic output in e per second of source of sound), experiments 
on the absorption power of various materials were carried out in a specially 
constructed room, with as source of sound a set of seventy-three open dia- 
pason organ pipes (pitch 64-4096 vib./sec.). The room was calibrated by 
the four-organ method. A loud speaker was found to be an unsatisfac- 
tory source of sound. It was shown that (a) a) vials in enone © causes 
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increase in absorption, especially with frequencies above 2000 vib .Jsec.; 
(d) absorption power (of hair-felt and an opening) does not increase strictly 
in proportion to area, but at a decreasing rate; it is also dependent on 
_the shape of the opening, due apparent] y to diffraction effects ; and 
(c)“complex totiés are ‘ab: ‘mote strongly than’ pure” tones the 
same pitch and intensity. Abear pion coefficierits thus depend’ 6n the 
exact conditions of measurement: table of absérption coefficiétits for 
six different pitches is given for thirty-eight differetit materials: the most 
absorbent being approximately ‘decreasing order)’ 
felt (3'in.—1-6 in. ‘thick); Type: BB; aid cotton’ fabric, 
14 02./84. yd. ‘draped to half area. A 8. 


13. ‘Transmission of ‘Sound. through. Partitions. ‘Part. I. 
Vibrating Partitions. A. H. Davis. and T. S. 
PP. 1050--1062,. June, 1929. Supplement... 

-,The paper is a continuation of previous work hae ‘Abstract 147 5 (1927 } 
the jpeasurement of the transmission of sound through ns of 
vatious‘ materials!’ thethod' thé téstpatiel an ‘ina 
_ sound-proof wall between two “A ‘beat “df ‘sound’ 
obliquely upon one side of the partition, and: ‘upon the other side’ imeasure- 
ments are ‘tnade of the‘sound tratismitted: ’ “Whilst the’ etirlier work was 
concerned’ largely ‘with panels Of ‘felt-like’ ndture, ‘the! preserit’ paper 
gives results for partitionstdnging from a’ Sheet of paper to sitigle~ and 
dotible-board partitions and to’ a brick wall—which transmit sound toa 


greater or lesser extent by Vibration: ' It is found that, in spite of ‘partition 


vibration, the is transmitted “beam, and ‘measuremetits Of 
tratismission’ ratio are largely independent of the position in’ the ‘trans- 
mitted beam at which ‘measurements ate taken. ‘To‘reduce errors asso- 
‘ciated with single-point observations, '& moving microphone was found to 
be advantageous.’ As an additional aid’ in avoiditig’ difficulties’ dtie to 
interference systems in the test room, a trial was made of the use of a 
note of fluctuating frequency... Bhe results, of the:measurements of sound 
transmission through panels of different types ane eats are given, and 
selackions are exhibited graphically, AUTHORS. 


G 


3114. Acoustics of Buildings. Scharstein and W. 
Ann. d Physik, 2: 2. 129-200, ‘June 28, 1929: 
‘These three papers deal witha study, “by an itiéttlod, of 
the acoustic properties of auditoriums (¢.g., Jetture ‘theatres in’ the Tech- 
-nische Hochschule, ‘“Miinchen). The’ sources “of ‘sourid ‘employed’ 

(a) impulsive in ‘character ‘or (b)' éontinuous or musical Sounds’ 
speaker, electrically operated, being used). The first paper, by Schindelin, 
deals mainly with a description of the method and apparatus: the loud 

speaker, microphone receiver, amplifier and oscillograph... he directional 
properties of the loud speaker. and the receiver were, determined. sex peri- 
mentally.. The papers are, plentifully illustrated with , instructive, oscillo- 
graph records, showing atsival successive Various 
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RICITY “AND MAGNETISM. 


ooh EI “ECTROSTATICS. AND, 


fr Electromagnetic ‘Equations. ‘Ry ‘Lucas. “Comptes Rents 
~ of Lorertte aécord with 
experiment so long as stationary states are considered, difficulties’ being 
met ;with,- however; as soon ‘as accelerated motions: are: introdiced) It is 
shown othat.dor the case of scharges) motion. the’ scalar ‘and 
vector potentials and A can.beunodified the “addition of a ‘scalar 
and vector A’, which are such that-the derived values of the: magnetic and 


is an function. point. ‘of interest is ‘that th 
correspond to, a phase propagated with the yelocity, ¢ (v is the. 
of the moving in accordance with de ‘Broglie’: ideas, On. this 
view “the phase wave. ‘to Scalar vector 
characteristics. 
Orbits pte the Field ot a Non-Neutral 
M.A. Phil. Mag. 7. pp783-192, May, 1929. : | 
per, forms.an extension, of;a discussion.by,. Wrinchs {See 
168 1680 (1922).). . The, general equations,.of. motion: of a,.charged 


are considered;. (1) circular motion, with constant distance of, the electron 

the centre of the doublet; and. (2) general motion, where:all the. co- 
tes vary. . For (2).there are two, cases, of, periodic, motion and four 

of Gases. ‘Part Platinum’ Surface at Temperatures 

up to’ 850° : G. Fineh and Cc. Soe., Proc. 
124. 356-365, June 4, 1929. 

following facts have been’ ti) The sheet 
first becomes electrically charged at a teriperature depending on ‘Previous © 
treatinent ; (i) oxidation; followed’ by reduction with hydrogen at 500° 
‘ ‘normalises ” the sutface, which then ‘exhibits a positive charge at room- 
temperature in contact with’ hydrogen: or in vacuo: when heated to 
660°, “‘noriialisation is again nécessary; (iv) after “ normalisation at 
850° the’surface: no longer gives a charge at room-temperature; (v) the 
charge’on the ‘‘ normalised’ platinum sheet due to a gas is characteristic 
of: the: latter, dependent! on temperature, and independent of gas pressure 
between d and 760-21imi; (vi) the Chargesdue to’ the gases is rapidly reméved 
by evacuation at: 850°; (vii) the experimental results obtained with ‘non- 


combining mixtures enable the gases: examined to: be’ — in’ an“order 
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of their increasing activity in charging up the surface. These facts in 
conjunction with those of Part I [see Abstract 412 (1928)] and Part II 
[see Abstract 248 (1929)} indicate (i) that the “‘ normalising ’’ of a metal 
surface involves a rearrangement of the surface atoms by a process akin 


to sintering, and (ii) that platinum does not combine directly and form — - 


chemical compounds with any of the gases examined, some adsorbed 


_ gaseous molecules being condensed and forming an electrically neutral — 


_ layer on the surface, and others held thereon by weak electrical attraction 
whereby one bond between the constituent atoms of each molecule is 
weakened. HLH, Ho. 

3118. Coefficient of. Piezoelectric Constant of 


Quartz. A. Andreeff, v. “Friedericksz and 


Zeits. f. Physik, 54. 1-8. pp. 477-483, 1929. 
An experimental study of the effect of (fron 15° ‘to 


500°C.) upon the piézoelectric properties of quartz. An electric oscilla- 


tion method was used and the quartz plate of the oscillator could be 


“studied up to 575°C. The temperature effect is small. 


3119. Motion of Ions in Constant Fields. L. Pegs. Phys. Rev. 
33. pp. 553-558, April, 1929. 
It is shown that the effect of a constant electrical or gravitational 
force F on ions passing through a constant magnetic field H is to cause the 
circular or helical ion paths to advance in a direction at right angles to 
both F and H with the constant velocity « = c[F x H)JeH?. Ion paths 
relative to a rotating earth are discussed on the assumption that the 
earth’s field is purely magnetic relative to the inertial system of the centre 
of theearth. The essential features of the theory are shown to be unaltered 
if the constant mass of the classical theory is replaced by the variable. mass 
of the relativity theory. [See next Abstract.] AUTHOR, 


3120. Effect of the Earth’s ewe and Electric Fields on Ion 
Paths in the Upper Atmosphere. L. Page. Phys. Rev. 33. PP. 823- 
831, May, 1929. 

- It is shown that the lines of force of the earth’s magnetic field can be 
treated as if rotating with the earth in so far as the calculation of ion paths 
are concerned only if there exist positive charges over the poles accom- 
panied by negative charges over the equator. The earth would have a 
total charge of — 72 coulombs although observers on the earth would be 
aware of no electric field. Assuming that the earth is an uncharged, 
conducting, uniformly magnetised sphere, rotating about its magnetic axis 


with angular velocity Q, it is shown that ion paths progress to the west, _ 


the velocity of progression increasing with altitude so as to approach the 
limiting value — Q x r which measures the progression that would exist 
if the earth’s field were solely magnetic relative to observers who do not 


partake of the rotation. The earth would have an apparent charge of 
+72 coulombs although actually uncharged. Itisshown that a uniformly 
distributed charge g on the earth merely changes the value of the limiting 


westward velocity found above, increasing the westward progression if q is 
and it if gis negative, [See preceding Abstract.] 
AUTHOR. 


3121. Testing the with the Help of Perturbations 


of the Electromagnetic Field at the Passage of the Twilight Band. 


J, Lugeon. Comptes Rendus, 188. pp. 1114-1116, April 22, 1929. | 
_ The author has found above Zurich, mainly 
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a cloud layer. persisting possibly 
temperature inversion but at a varying height. He considers this layer 
to be (1) the source of local: atmospherics, very feeble, mainly nocturnal — 


_ and disappearing under the photoelectric action of the sun, and (2) the 


seat of refraction or even total reflection of Hertzian waves. The height 
and thickness of this layer and other layers can be calculated from their 
effect on: the. electromagnetic field, since when rays pierce the layer a 
discontinuity in the record occurs. An analysis of the Zurich records’ 
shows: that these effects indicate. the height and;temperature of the suc- 
cessive layers; Investigations of both the troposphere and stratosphere = 
are thus possible, and facts the and Fabry’s 


3122, Variations in the Charge. Stoppel. Gerland’s 


Beitr. 2. ‘Geophys. 21. 1. pp. 116-134, 1929. 


~ Variations of the potential-gradient and conductivity of the air corre- 
spond with variations in the earth’s local charge, Investigations into 


_ these charges made in Iceland, Hamburg and a rural district of the Mark 


Brandenburg give the same results: Extreme values are observed at 
midnight and noon. The electric charge is negative during the day, 
positive during the night. When the sky is overcast daily variations 
decrease and may disappear. Longer periods than daily can also be 
detected. Settled weather is indicated by the parallelism of electric and 
barometric curves, but indicates the of unsettled 


"3123: Photographs of Lightning. B. Walter. ‘Phys. Zeits. 30, 


261-267, May 1,1929. 


The author discusses some of the photographs of lightning published 
in O. Prochnow’s book Erdball und Weltall and criticises some of Proch- 
now’s conclusions. The photograph taken by R. Siring in Potsdam is 
specially referred to. The author dissents from the view that'the roughly 
parallel discharges shown in this photograph were simultaneous and 
considers that they rapidly followed each other. He explains the defective 
parallelism by variability of the wind, and a twisted portion in the picture 
of the discharge he concludes is due to whirling motion in the atmosphere. 
Some of the pictures in Prochnow’s book described as globular lightning 
the author considers to bé probably due to pictures of ordinary sources — 
of light, such as street lamps, accidentally falling on the camera. Fine 


reproductions of Siiring’ s photograph magnified three times, and a portion 


twelve times, are given in the paper. 


3124. Study of Fulminating Matter: Its Explosion by Shock. 
E. Mathias. Comptes Rendus, 188. pp. 1208-1211, May 6,1929. 


Cites accounts which seem to show ball 


DISCHARGE AND “OSCILLATIONS. 


3125. Temperature Oscillations of the Electrodes as Cause of 
the Hysteresis of Discharges.. M. Wehrli and V. 
Phys. Acta, 2. 2: pp: 115-135, 1929. InGerman. Hi 

Calculates the temperature of electrodes of. different 
conductivity and heat capacity, considering the effect of a periodically 
variable energy: stream impinging on them. are 
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_ the current and the electrodé potential difference is exten 


‘ 


864 


tonnecting the nisi: oscillations and the frequency of the energy 


stream: The amplitudes of the temperature oscillations increase with 
increasing frequency of impinging of the energy stream) finally: bécoming 
constant for the higher values of this frequency.’ ‘There is a phase differ- 
énce between the heat flowing in’and the temperature oscillations, which 


ineréases ‘with increasing frequency of heat absorption ‘becoming; in the 


limit; 7/2.’ An analogous phase difference occurs between the temperature 
and the énergy flowing away along the electrode. ‘This phase difference, 


inthe limit; becomes’ The thermic relations developed form the 


foundation’ of the ‘most frequently oocurring types of ‘hysteresis of dis- 
charges betweén electrodes with small'separations, and from these relations 
a general method for the calculation of the dynamic characteristics is 
developed. 0, the. relation ,between the impinging, energy sem. 
nded. to the the ory 
of the non-stationary discharge. from. that for the stationary discharge. 
Two experimental 1 methods are given for the obtaining of the relations for 
characteristic electrode surfaces between. electrode temperature, current 


and. yoltage. Finally, it is shown. that. under certain conditions the 


Simon differential equation can ‘the constants, of ‘which. are 


3126. Latent Cartiers of the Discharge. 
8. A. Ratner. ‘Nat. Acad. Sci., Proc: 16: pp. 318-323, April’ 15, 1929: 
An ionisation chamber is placed in a large bell jar, in which discharges 


eile place. The gas in the chamber communicates with the rest of the 


bell jar through a large number of slit shaped channels, the opposite walls 
of which are oppositely charged, so that electrons and ions from, the outer 
space will be attracted to the walls and will not enter the chamber, | In 
spite.of this large currents pass between electrodes in the interior chamber 
when discharge takes place outside. These appear,to be due to metastable 
atoms. which diffuse through. the slits... ‘Iti is assumed that mutual collision. 
of two metastable atoms will produce a pair of ions, so that in this way 


- ions will, be produced inside the ionisation chamber. . An estimate leads 


this way... N, A. 


3127. of the in Air at je 


Pressure: B. Loeb. Science, 69. Pp. 509-512, May 17,1929. 


‘The object of this paper is to give a modified form of the author’s 
theory of the spark discharge which will account for the effects recently 
observed by Rogowski [see Abstract 2458 (1928)], Torok, Beams and the 


author [see Abstract, 2169 that, it, is, possible: for 
potential (gradients to exist -between the electrodes. of a, spark, gap far 
greater than, the average: potential.gradient,. Calculation of these poten-— 


tial gradients is extremely difficult, but rough computations indicate that 
they may be ten to twenty times the value of the average gradient. The 


theory satisfactorily accounts forthe corkuemigly: short time-lag of the spark 


observed, which} is of the order. of 10-® second. W. 


witeliioa 
31282 Ring Discharge Using: ‘Undatnped Excitation. } 
H. Steinhausser. Zeits. fe Physik, 54. 11-12: pp. 788+797, 1929.' 
+» Measurethents. are described**of the conductivity of the gas in Ais: 
charge,'transverse to the ring plane;'and of the least current in the exciting 


coil:necessary tostart the discharge. The latter givesia of 
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by the use of large valves with'an. oscillatory. cireuit tuned to a frequency 
of 8°75. 10° = The effect of. change.of gas pressure, (np 
to abdut 10 mm. Hg) on conductivity and striking voltage was dete 
for the “gases air, O,, Ny; CO,, HjO, He, Neand Ar. general result 
was established’ that the pressures for minimum striking voltage and for 
maximum ‘transverse conductivity. respectively, coincide... For the. rare 
gases'the minimum striking potential was less than for the other gases and 
dccurred-at higher pressures, The curves for the rare gases. showed also 
less pronounced maxima and minima: The ceffect.of ‘the free life period 
of the electrons in the discharge,’ leading ‘to. differences. ble experi- 


3129. Electric Arc in Mixed Gases. H, Ne “Mag. 
Pp. 1085-1091, June, 1929. Supplement. 
__ After a discussion of the work of various cicpueinsiiteis on the modifica 
tion of spectra dué to the presénce of:impurities experiments are described 
on the spectra obtained when''an a short time in 

helium and neon containing small quantities of impurities. The me 
of operating the arc was the same as‘in previous work [see Abstracts 485 
and 669 (1929)]. Great difficulty was-experienced.in striking the arc, in 
helium’ and ‘neon atmospheres at all pressures from 107° to.1 mm... 
bead of borax fused on to the kathode this difficulty was eliminated. Th 
characteristic radiations associated with helium. and neon were absent, 
core of the are being brilliant white in colour. witha surrounding column 
of yellow-coloured radiation which: showed only the D lines... The. Balmer 
lines were present together with the ‘CN bands and many. other lines 
which have not yet been completely classified...The helium and_ neon 
but. even. in this 
alape ee e faint compared with the other lines and bands. The 
faintness ficon lines ‘in this type of arc and: the ‘relative 
intensity of the CN bands, ‘particulatly those at X$883 atid A8590, which 
are by far the most intense lines on the plates, are interesting, especially — 
as the ordinary electric discharge through these gases gives the character- 
istic spectra associated with them. tesnits ate with refer- 
ence to ionisation potentials. 


‘Klingelfuss. Zeits. f. Physik, 54. 3-4. pp. 300-302, 1929. 


eee formule and constants previously obtained, the author develops 
a simple équation whereby the ‘Value 6f'"h’” bé'estimated high 
degree of accuracy. The value obtaitied is’653-8174 1079 erg sec., and 
the formula from which this is obtained gives’ h as directly proportional 
‘to the electrostatic unit of potential and the normal barometric pressure — 
in mm. ‘of metcury. It is inversely proportional’ to a constant which is 


obtained from the electrode function for spark pétentials in air at atmo- 


spheric pressure. A value for the electronic charge in electrostatic units 
is. also calculated and is found to be 
Abstracts 1267, 1630 and 1631 (1929):] OF 


31814 Space Charge Sheaths in. Positive-Ray Analysis.. R. Ww. 
Gurney and P.M. Morse. Pays. Rev. pp. 789-799, May, 1929, 
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concentrates the field applied across the chamber into the portion of the 
chamber next to the slit, leavirig the rest of the space field-free. A modi- 
fication of the usual apparatus was used’ to check this'fact.,, The sheath 
thickness varies with the voltage applied’ across the chamber, the electron 


| 


current, and the pressure, and, inasmuch as some: ions are formed. best 


in a field-free space,'and some best in a field, by varying any of the three 
variables’ we change the rélative proportions of ‘the various secondary 
and net primaty ions reaching the analyser. collector; - Curves are given - 
for the ‘sheath thickness and “for the various:ionic currents through the 
slit for several conditions in the chamber, and ‘these curves are; checked 
with data given by several observers. This analysis shows the complexity 


~~ Of the phenomenon and indicates modifications in the experimental pro- 


132. Charge: of Positive Tone: of Shot Effect. 
N. HH. Williams and Rev, a PP. Moy, 
1929." 
Several new type’ of. been: ‘studied mith 


: special reference to the possible effects of both positive ions:and electrons, : 


and the influence of space charge. An emitter of positive potassium ions 
is described which ‘has proved ‘suitable for shot effect measurements. 
Results indicate that the discharge may ‘be properly controlled and tem- 
perature limited currents obtained, giving a-value for the K+ equal 
in magnitude to the electron charge. Values resulting from an extensive 
series of electron charge determinations confirm the precision and expedi-- 
ency of several new methods which have been introduced into the experi- 


- mental procedure. A detailed description is given of @ te and direct 


method of determining the seat circuit impedance. tote E. dA. 


3133. Photo Ionisation of Cesium Vapour. ‘Mohler, 
c. Boeckner. R, Stair and Ww. W. Coblentz. 69. 479, May 3, 
A repetition. of previous, using a, direct “A 
mercury arc was used in conjunction with a number of filters, and it was 
found that the line 3130 had the greatest effect, longer waves having none. 
A value of 2:3 + +2 x 10-! is found for the atomic absorption coefficient, 
to Little's value of 22> Abstract 1009 (1928),] 

pouting 


"3134, onisation of Hydrogen by its Own J. Thom- 
son. Phil: Mag. 7, pp..970-980, June, 1929, Supplement, 
An-investigation was made to determine whether pure dry hydrogen 


: gas is ionised by radiations emitted by a point discharge in the Same gas. SO 


The results obtained appear to justify the assumptions previously made 


_ [see Abstract 1683 (1928)), showing that the presence of impurities in the 


gas or on the electrode surfaces is,not.a necessary condition for ionisation 
to occur. It.is suggested that the ionisation takes place.in two stages, the 


molecules absorbing two or more quanta of energy, either from the Tadia- 


ons or by collisions with other excited molecules. The results of this and 

g ‘investigations are applied to the investigation by Chattock and 
‘Tyndall {see Abstract 967 (1910)} of the pressure ‘of the ‘electrical wind. 
It is shown that several peculiar’ 


— 
‘Wh 
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6 


2 ae > 


‘be satisfactorily explained by ‘of the ionising 
radiations’ ‘emitted by the gas in the of metallic 
A.W. 


3135. ‘Angular Scattering of Electrons in Helium, ‘Neon, Hydro- ‘ 
An attempt ‘has ‘made to investigate in ‘way the 
gular distribution of eléctrons scattered by a gas. The gases which 
were used were helium, neon, hydrogen and nitrogen. The energy of the 
primary beam of electrons varied from 75 to 300 equivalent volts. It was 
_ found that those électrons which were scattered elastically were deflected — 
in general through only a few degrees. ‘In helium less than one-thousandth 
of the 200-volt electrons were scatteréd through 16°. Electrons ‘which | 
had sustained an exciting collision were scattered through slightly larger 
angles. ‘Evidence of electrons which had suffered two inelastic collisions 
was obtained, these were distributed through still larger angles. “A gerieral 


3136. Action of of Helium ¢ on a Metal Surface. 
M. L, E. Oliphant. Roy. Soc., Proc, 124. pp. 228-242, May 2,1929. 

“The author describes a method for producing a beam of metastable 
atoms: of helium by the impact of positive ions at glancing incidence on 
the walls of a gas-free platinum canal which serves to define the beam. 
These metastable atoms set free electrons from a metal surface with which 
they collide [see Abstract'711 (1929)), the maximum velocity of the electrons 
corresponding to the difference between the energy of the metastable state 
and the work function of the surface. A fraction of the metastable atoms 
can be reflected from a metal surface, the number so reflected varying with 
the gas condition of the surface. Experiments are described which prove 
_ “directly the production of metastable atoms by glancing impact of positive 
ions on a metal surface. It is shown that some sputtering is produced 
by the impact of the fast moving neutral atoms, which possess a large 
fraction of the original energy of the positive ions from which they origin- 
ated. The intensity of such disintegration is far less than that produced 
by positive i ions, and a a that the for teas of the ion is a factor in the 


3137, Rate of of N Ions Electron Attach- 
ment. A.M. Cravath. Phys, Rev. 33. pp. 605-613, April, 1929, 
__ By-a new method, the fraction h of the collisions between electrons and 
molecules which result in the attachment of the electron to form a negative 


jon has been measured in air and oxygen as a function of the average 


electron energy, the gas pressure and the moisture content. In oxygen 
~h had a minimum at 0-9 volt average electron energy, and increased with 
either increase or decrease of the energy from this value. In. air h in- 
creased as the average electron energy was reduced below 0-9 volt. The - 
absolute value’ was about 0-4 of that predicted from the value ‘in O,, 
assuming simple additivity, but this difference is possibly within the limits: 
of error. The variation with electron energy and the order of magnitude of 
hare in agreement ‘with Bailey’s results for air. On the other hand, a 
rapid increase in h with increasein pressure at constant electron energy 
was found at low energy, while Bailey’s results, — seem more Fie 
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show no variation with pressure! In H,O A is of the same order of magni- 
tude as in O,, but in mixtures of H,O and O, Ais much larger than in 
either alone, showing that here at least the attachment process is complex. 
Evidence of the detachment of from in h oxygen at 
very high’Hields was'found." AvTHor. 


3138. Passage of Kathode Rays through Electric Fields formed 


| by Grids... H; Bethe... Zeits. f. Physik, 54, 9-10. pp. 703-710, 1929. 


A, theory is developed relative to the research carried out. by. Hilsch 
anit Pohl on, the deviation of kathode rays by. electric fields formed by 
grids. with macroscopic, grid. constant.. The theory explains why the 
deviated, beam possesses, nearly the same sharpness as the.incident beam. 
As regards the magnitude. of the deviation the theoretical values are only 
in, partial agreement, with the experimental results. In. conclusion, an 
explanation is given why macroscopic grid deviation experiments such as 
those carried out by Hilsch and Pohl are not analogous to.the refraction 
of de Broglie waves by crystal grids. [See also Abstract 932 (1929).] A.W. 


"3139. Experimental Test of the Maxwell Law of Velocity Distri- 
for Electrons from an Incandescent A. 


i assumption of a “Maxwell velocity distribution, has in the past parle 


led to, values considerably higher than those found by measuring the 
electrical resistance, though in some cases the values have been practically — 
identical. The author has considered the matter, theoretically, and with 
the help of experiments, and has cleared up the different sources of error. 
It was found that. satisfactory. measurements could only. be made by 
completely eliminating the effect of the electric field produced by the 
kathode current on the electrons. This can be done by means of a suitable 
current. breaker, which switches off the anode current during the time the 


3 heating current flows. A mechanical current breaker is described, which 


in some cases gave good results; but more constant agreement with theory 
was obtained with an alternating-current. breaker. Difficulties were 
experienced with oxide and azide coated kathodes, owing to the difficulty 
of obtaining and maintaining a uniform and constant film, The final 
result of the investigation is that, under suitable conditions, agreement 
between the above-mentioned temperatures is obtained, which is in 
accordance with a Maxwell velocity distribution. H. N, A. 


“3140. Thermionic “Emission through Double Layers. Ww. 


Georgeson, Cambridge Phil. Soc. 25. Pp. 175-185, April, 1929. 
General formule are obtained for the emission coefficients D(W) and 


_ graphs are drawn connecting the energies (W) of the electrons with D(W) 


for various thicknesses of layers, and for various values of the potential — 
drops within them. ‘It is shown that the emission coefficient does fees 
vanish for W= as ‘Nordheim states, is of the order of 

Abstract 1959 (1929).] | E. E. F. 


3141. Electron. Emission in Metals. L. Nordheim, Phys. Zeits. 
30, PP April 1, 1929, | 
The: modern theory of electrons. in. possible a pretty 
pane statement of all emission processes, including electric, thermal, 
and photo emission. More especially the characteristic form of the Fermi 
distribution, which supposes the presence of a — 
VOL, XXXII.—A.—1929. 
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value, even at low teniperatures, anda Maxwellian distribution of a much’ 
smaller number with considerably higher energy, must taken’ as estab- 
lished beyond a doubt. [See Abstract (1029):) Fed’ 


3142. Electronic Refraction at Metallic. s. Rupp. 
Ann. d. Physik, 1, 6. pp. 773-800, April 6,.1929. 
_In the passage of slow electrons through. metals, ‘not. only electrons in 


3 a ‘continuous scattering cone, but also diffracted electrons, which. are 


confined to selected angles, can be discovered [see Abstract 264 (1929)]. 
phy allows of the fixation. ofthe: diffraction: “rings,” but gives no 
indication: of the velocity of the electrons or their numbér.‘To-ascertaih 
these the author uses an electric method, catching the electrons either on 
a ring or in a small movable Faraday cage. The position of thediffraction 
rings is given by the equation sin ¢/2 = 1/2ud.(159/V). -The inner 
grating potential E, is found to be about 12 volt for silver and 17 volt for 
nickel. Diffracted “elactsone are defined as electrons undergoing no loss 


_ of velocity during deflection at a, selective PE All other Bera. are 


scattered electrons. 


ax 

Ann, d, Physik, 1. 8. pp. 1069-1095, May 7,.1929. 

. Describes a process of producing electrodes free of gas by ‘ie enputaiin 
of metals in a high vacuum, and shows that in the region of the selective 
sensitiveness of potassium the photoelectrons: :is 
according to Einstein’s equation. 


3144. Hydrogen Tons as the Cause of of Photi- 


electric Selectivity of Potassium. R. Fleischer. "Zeits. 30. 


Three methods. of sensitising a. potassium. in..the 
presence of hydrogen are considered. It is shown that the vaporisation 
of the potassium plays an important part in the process. In the vapour 
state the potassium combines. with hydrogen. . Whether neutral. hydrogen 
or the ion Ht is the. cannot be [See Abstracts 


3145. Outer Pffect of Sitver Halides’ and Silver 


‘Sulphide, F. Kriiger and A. ‘Ball. Zeits. Physik, 55. 1. 28-48, 
1929. 


of the outer effect of the holides 
of silyer sulphide have been obtained, for various wave-lengths, by. means 


of an extremely sensitive electrometric method, Various amplifying 
methods were also tried in order to increase, if possible, the sensitivity of 


the measurements... The results show that the photoelectric effects for, all 


the salts decrease rapidly with increasing wave-lengths, finally becoming __ 
asymptotic.to the abscisse. This asymptotic ending does not allow of a 


definite limit being given for the maximum, wave-length at which. the 
photoelectric effect. occurs, but the. following figures are given at, which 
the effect was still to be observed by the authors’ methods: 4070 A, for 
silver iodide, 3320 A. for silver bromide, and 3120 A. for silver chloride. 


‘comparison of these figures’with’ those given by Kirillow (see Absttact’1519 


(1929)] for. the maximum Wwave-lengths of the inner photoelectrit ¢ffects 
—4200 A.4320 A. for silver iodide, 4300°A. for'silver bromide, and 3840°A. 


for' silver chloride—shows that the maximum inner photoelectric éffect 


occurs at higher wave-lengths than those required 
VOL. XXXII.—A.—1929. 
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effect. This difference in limiting wave-lengths of the. inner and outer 
photoelectric effects can only be explained by the fact that.the electrons 
in passing from the crystal interiors to the outside space have to do work 
against a hindering surface layer, or against a yoltage existing in this 
surface layer. A similar effect was observed in ‘the case of silver sulphide, 
in which the maximum inner photoelectric effect is obtained with a wave- 


length of to 1-+4y, whilst ‘the outer photoelectric effect is only 
‘Measurable up to 4070 A. 


3146. Photoelectric Effect of ‘Aluminium: ite 
A. Smits and H. Gerding. Phys: Zeits. 30. ‘pp. 322-326, May 15, 1929. 
The addition of small-amounts of mercury to aluminium increases the 


photoelectric current four or five times. Further, ‘the~ photoelectric 


threshold is altered. On the basis of the authors’ theory of allotropy, it 


2 ‘suggested that this is due to a disturbance of the ai which 


in aluminium between electrons, ions and atoms. 


3147. Variation of the Photoelectric Effect with Temperature 
and Determination of the Long Wave-Length Limit for. se. 
A. H. Warner. Phys. Rev. 33. pp. 815-818, May, 1929; 


The photoelectric characteristics of a tungsten surface kava been suttiedd | 
from room-temperature to 1140° K. It has been found necessary to use. 


a tube of glass and quartz, and to seal it off the pumps after a thorough 
outgassing. The surface is rendered insensitive at room temperature by 
traces of gas, but regains its sensitivity between 800 and 900°K. The 
long wave- -limit was, to. 2570 + 50. of 


3148. Effect of Ultra-Violet and x- X-Rays on die’ ‘Steady Current 


_ Characteristics of Crystal Detectors. Ww. Jackson. Phil. ‘Mag. 7. 


pp. 866-873, May, 1929. 

Summarises the work on three of the crystal detector 
on (i) thermoelectric action at the light contact, (ii) electrolytic effects, 
and (iii) difference of electronic emissions from the two electrodes f 

the contact. Experimental determinations have been made of the charac- 
teristic curves of the combinations, steel-carborundum and “‘ Stutzberg,”’ 
hertzite, galena and silicon crystals, before, during and. after exposure, to 


the rays. From the results it is not esusial to decide as to the correct 


theory of crystal rectification. GE. 
3149. Analysis of Triode Valve A. Landale. 


Cambridge Phil. Soc., Proc. 25. pp. 355-367, July, 1929. 


A quastic equation is developed to express the grid characteristic’ of 
a modern dull-emitter valve over a considerable range. From this the 


- rectified currents and harmonics are calculated for applied wave-forms bi 


Esin pt, (A + B sin nt) sin pt and (A + Bcos mt + Ccos nt) sin pt. It 
is shown that when an acoustically modulated radio-frequency voltage is 
applied to a cumulative grid rectifier an infinite number of harmonics | is 


L. Germer.. Phys. Rev, 33. pp. 760-772, May, 1929, 
Techn. J-8. pp. 466-481, July, 1929. 


homogeneous beam of electrons eras. at. 46° the {11} 
of a nickel crystal, and then from another a 
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Only such electrons were accepted as had suffered no ap reci 
loss: of kinetic energy.) Selective reflection maxima were observed, for 
bombarding potentials. of 20, 55; 77, 103. and120. volts. ; variation. of 


ctirrent was found with change in the planes of, incidence of the two reflec- 


tions, it is, concluded that’ electron. ane, not by 


“ELECTRICAL PROPERTIES AND INSTRUMENTS. 
ben Pressure on: Conduétivity: of Metals ‘at Low 


1929. 
presstite’ coefficient’ of the: change: of cpppet 


Was measured at 0° C. and at —-195° ©. in liquid nitrogen: The pressure 


coefficient yy = .p, where Aw'is the change of the résistance under 
the pressure p. “At 0° C. y for Cw was found to be 0°'013).« 107%, 
This ‘number ‘was’ obtained’ from a’ large number: measurenients 
pressures between 50 and 150°kg/cm.: The value differs: by»about 6% 
from that obtained by Bridgman. ' The mean value of the: observations.at 
—'195° C. gave Considering the measurements. of 
K. Onnes and Beckman, it may be*said ‘that the: pressure coefficient of 
the e electric of at jow in generat, increases. 


3152. Wave-Mechanics Calguiations ‘of the of Electrical 
Resistance with Temperature, G, Borelius.. Physth, 54. 


pp, 806-810, 1929, 


és pointed out that the results at ‘of formule: for the 


 slepnis of resistance of pure metals, with temperature, founded on the 


theory of de Broglie waves and brought forward. by. Houston, Frenkel 
and and Bloch, do not the résults. 


3153. Condubtines of Solid ‘Part Il. 
Halides of Potassium and Thallium. ‘T. E. Phipps and E. G. 


‘Partridge. Am. Chem. Soc., J. 51. pp. 1331-1345, May, 1929. 
| Temperature-conductance curves for the solid halides of potassium iia ees 
thallinam were: determined over wide temperature ranges... The materials 


were prepared from pure-salts,:and:crystals. were grown by the method o 
Tamman and Veszi, or pellets were prepared by. compression of the. fused _ 
salts... Two distinct slopes were obseryed for the potassium salts, as n the 
case of sodium {see Abstract 1103 (1926)], when the. data were plotted to 
the. axes log 4,.and,1/T.. Thallium halides:showed only one slope, except 
in the. case. of thallous iodide, which undergoes.a. change of crystal. form. 
Change from uni-ionic. to bi-ionic conduction seemed. to characterise, and 


to! be limited to, high-melting. polar. salts.; Heats of liberation. of the 


conducting ions. were calenlated, from. the corre- 


$154. E K, Sandeman and L, H, . 
Bedford. Phil. Mag. 7. pp. ‘774-782, May, 1929.0): eps Ae 

Refers 'to work by’ Johnson:on the subject; evidence 
hae: been obtained and a formula has been:derived which will prove useful — 
for calculating: the magnitude-of noise disturbance which occurs. on the. 
grid of the first stage of any amplifier; in R.M.S.microvolts. This formula 
contains a constant J, which Sepends directly on Boltzmann’ 's ky 
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combinations of valves. The’ results agree with the accepted value 
satisfactorily,“ The effect of cooling grid leaks with:liquid.air was: tried, 


and the’ resulting’ reduction in the observed’ microvolts: recorded... The _ 


reduction ratio was in most cases ‘léss than’ the square Toot of the ratio 
between A suggestion is made as to the ‘reason 


Molecular Structure. C. P, Smyth. Frank, -Inst., Jv 201. : 
824, June, 1929. 

“This is the first part of a summary of the theoretical, aspects of certain 
of: thé properties of dielectrics, and gives a short historical survey of 
researches on the relations between the electric moments, polarisations 


and molecular structures of substances, followed by a bibliography. The 


dielectric constant depends: upon the number and the mobility of the 
electrons cu. cm. of material, and, when the molecules contain electric 
_ doublets, toa much greater extent upon the size and arrangement of the 
doublets in the molecules; upon the freedom of the maglecules to orient, 


8156. Relation between the Electric Moment and the Potential 
Nat. Acad, Sci; Proe. 15: pp. 400-405 May) 
After a general discussion the work: ‘Of thie 
authors conclude that, while there is a striking similarity between’ the 
conclusions that can be drawn from electric moment data and those depend- 


ing on interfacial potential difference between ‘the 
two can only be qualitative. N. A. 


3157. Electrostriction of Soluble Dipole Molecules. oo Jung. 
phys. Chem, 3..Abt. B. 3. pp, 204-208, May,1929. 

> theoretical -paper wherein. it. ds shown ‘electrically “new 
inolecties having, give similar values to i ions on. 


3158. Miterstion of Dielectric of a Very] Rarefied Gas 
by Electrons. L. Bergmann and W. ‘During. “Amn. a 8. 
pp. 1041-1069, May 7, 1929. is 

- In connection with the Heaviside layer the question of the alteration 
of the dielectric constant of the upper air by electrons becomes important. 
Experimental work by van der Pol, using’ the second method of Drude, 
on the alteration of the dielectri¢ constant by ions; and the experiments of — 
Gutton and Clément, ate’ mentioned.” Records experiments” ‘with  elec- 

trons, using Drude’s second method. A special tube is described, by 
means of which electrons from an incandescent kathode are sent through 
rid to an anode passing between the plates of a small condenser which 

is ced ‘between grid and atiode.:i Fhealteration produced in the capacity 
of the condenser is meastifed by determining the alteration in the adjust: 
ment of a Lecker:system of parallel wiressliding in tubes, whichis required 

_ to restore resonance when the electrons are passed... The dielectric constant 
was diminished, and the diminution increased with increased density of — 
the ‘electrons. | 
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Dielectric! (Constant? df © Tonided! Gases: oH) -Gutton. 
Rendus, 188./pp. 1235+1237, May 6, 1929) 
Continuing the! experiments én ioniséd: gases ‘in’ fields 
‘Abstracts 1635, 1636. (1929)}, itis: now shown how the dielectric con- 
stant/of the ionised gas.can be-determined ‘as a function of the number 
of ions pere.c. The dielectric constant is determined experimentally by 
introducing the gas tube into ‘a condenser forming part of a Lecher wire 
system, and finding’ the résonance length of the wires under different 
conditions. By combining the results:.obtained with the formula "foun 


| conductivity. and resonance it is fou 
that R, (dielectric constant). = “where N is the 


nutitber of ions/e.c.’ For: athe! wavelength ‘metres, ‘resonance 
odcurs for an ionisation of N = 1-9. 10% electrons -~W.S.S. 


3160. ‘Dielectri¢ Constants of Metallic Vapours. F. Krtiger and 

Phys: Zeits: 30; pp: 814-320; May 16; 2929.0 

Dielectric constants were measured by oscillating: valves employing the 

“heterodyne beat'’ method-.as described by F. Maske [see Abstract 
2826, (1929). Values were obtained for the: vapours of mercury; sodium 
and rubidium at various temperatures and pressures. It is shown: that 

Maxwell's relation = is not valid. ‘It is impossible toextrapolate’to 
the- liquid pad solid states by means G. 

3161, Anomalous After-Effect. ‘vith. Sacguea 

S. Shimizu. Nature, 123. pp. 713-714, May 11, 1929. Le lag 

_ _ A note reporting on anomalous after-effect on the apparent 
of a quartz platé cut perpendicular toits optical’axis. _ The effect i is believed 
to be due to some property. of the atomic’ lattice of quartz. _W. H. GE. 


162: Dielectric or Imperfect agitators. 
: and O. ‘Gatty. Phil. “Mag. 7. pp. 985-1004, “June, 1929, 

‘In determining the capacity of a bitiehenaee: at high frequencies the 
vadlieianie of its leads should be considered and corrections made for the 
effects of leakage. The corrections which should be applied to the observed 
values are; (1) the,capacity of the leads; (2) the, inductance. of the leads; 
(3) the conductance of the, dielectric. or. leakage; (4) the, earth, capacity, - 
or the capacity of the condenser relative to its surroundings ; (5) correction 
for the resistance of the leads. Rarely, if ever, haye investigators corrected 
for all these sources of error. In their. measurements the authors adopted 
‘a method of tuning for maximum difference of potential which is described. 
In finding the relation between, capacity. observed and dielectric constant 
a variable condenser of large capacity was used to determine, the dielectric 
constants of. a. few good insulators, and then, small condensers. were, cali- 
‘brated ‘by the use of these fluids. The liquids used were carbon, tetra- 
chloride, chloroform and a mixture of these. The small condensers were 
then tested ‘with air, theiabove tiquids, methyl) aleohol, nitrobenzene and 
water in them, ‘The dielectric constants of these liquids and benzene ‘were 
measured at various temperatures, and the results compared ‘with those 
obtained by other observers are given in tables, with references at the ont 
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(163. ‘Lagarithmic Deflection ‘Indicator. “Manifold and 
A.S. Radford. Journ: Sci. Instvuments;.6. pp. 145-161, May, 1929. 

manypurposes it is useful:to plot the logarithm: of:an. 
electrical. quantity against some other variable. This is'done usually by 
observing the linear.deflection, tabulating the logarithms of the teadings 
and. then.plotting from these results. It is a great convenience if the 
indicating instrument can be made’ to perform -this conversion—this is 
specially necessary when photographic records are being taken: In the 
‘final form of design used here a vibration galvanometer is fed by.a constant 
frequency current from a‘steady oscillator, through a special transformer, 
the state of saturation of the core of which is contfolled by the current to 
be measured flowing in a third winding. The instrument works over a 
current range of 100 to 1, a of 50 toy 


ALTERNATING CURRENTS, AND. MAGNETISM, 


3164. Crystal Structure and Ferromagnetism. Ww. 
Letts. 30. pp: 259-261, May 1, 1929. 

Reference is made to apaper by v. Auwers [see Abstract 1495 (1929)] 
in which is discussed the change of atomic distance with temperature for 
the a and:y forms of iron; The author gives an equation which corrélates 
the temperatures of the above arid other changes which take place in iron, — 
viz., T where T is the temperature of the change, is’a’ whole 
number from 1 to 14, m is 14, and T, is the melting point. The changes 


in iron-are:tabulated so ‘far‘as they are ‘ahd: the the 


3165. “Magnetic Transformation E. Lehrer. : eits. 
pate, Physik, 10. 5. pp, 177-185,.1929. 
' In the usual methods of ascertaining the magnetic transformation 
points of small samples of ferromagnetic.substances, difficulties ‘arise ‘from 
the want of complete. saturation by. the relatively, weak coils;employed. 
This tells against accuracy in the results. The author describes: an 
apparatus in which the saturation is complete, based upon Curie's: method 


of Ferric Oxide and certain Ferrites 
above their Curie Points. (Miss) A. Serres. Comptes Rendus, 188. 
PP: 1239-1241, May 6, 1929. 

Above 700°C. iron-oxide has a paramagnetic susceptibility indepen- 
dent of the temperature. The value is such that it may be regarded as_ 
due to y-iron, which may thus be supposed to be the same in combinatio 
as in the free state. In the case of four ferrites (for instance, Fe,O; - MgO a 
the temperature-susceptibility relation suggests the superposition of a 


constant ‘Paramagnetism (due to the iron-oxide) on a variable wwe: 
netism. 


3167, ‘Curie. “Points. R 

Forrer. Comptes Rendus, 188. pp. 1242-1244, May 6, 1929. 

The Curie. pointof a ferromagnetic found from’ the usual 

magnetic. observations differs from the same point obtained from extra- 

polation. of Weiss's paramagnetic law. «In nickel this difference is about — 

Observations on nickel suggest that to the lower 
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point i is characterised by the existence of spontaneous orientation. In the 
_ intervening region there is still some effect due to a and above the 
upper point the substance is truly paramagnetic. A. A.D. 


3168. Magnetic Le f iron in .C. Fields. Ri 
| Martin, Phys. bp. 621-624, Apri, 1929. 

A riumber of investigators have. studied the ‘due to 
currents and hysteresis in iron when placed in hf. a.c, fields, but the results 
obtained are in wide disagreement. Using a new inethod, the author has 

investigated the variation of this loss with the frequency for several are 
of ‘cross-section. | The total loss is considered as that due to an’ equivalent 
resistance, and “by measuring the values of this résistance at resonante thé 
loss may be determined from the. PR relation. With magnetising currents 
of 3, 4 and 5 ampere-turns per cm., the measuremerits are made on’ short 
iron cylinders of various areas of cross-section at frequencies ranging from : 
520 to 968 kilocycles. The loss is found to increase with frequency in the 
small samples. and to decrease with frequency in the Targer. At any 
Fis is frequericy the loss per unit volume is less the greater the area. 
is due to the magnetic shielding effects of eddy currents in the large 
samples and the disagreement between may. 
be explained. AUTH OR. 
3169," Magnetic Declination 4 Horizontal in Austria. 
Gerlands Beitr. 2. Geophys. 21.4. pp. 313-386, 1929. 

ations. were. made in the neighbourhood of 
é points, 


an Eétvés balance. Simultaneously, at the sam 
the declination, afid the horizontal intensity were The present 


b RADIOGRAPHY AND BLECTROPHYSIOLOGY. 


- 3170. Synopsis of the Radiological Work of. the aioe 
Research Laboratory, Cambridge. E. Cox and Gu 
Brit. J: Radiology 2. pp..222-227, May, 1929. 


3171. Bioelectric Currents Amplified. Benedett. | 
Lincéi, Atti; 8. pp. 696-700, Dec; 16,1928: 
The author previously. described apparatus for: 
cuneate up to five-valve power and acoustically transforming or recording . 


these ona ‘drum {see Abstract 1995 (1928)]:. Now he describes an eight- 


valve arrangement for photographic recording. Investigations are given 
as sto the changes in the curves under the action of various drugs: - As D. 


“3172. Relative Efficiency of Pads Moistened with Saline Solu- - 

tion ‘and Lead Plates as Electrodes with Diathermy Current. 
G. Simon. Brit. J. of Radiology, 2. pp. 242-248, May, 1929. 
-. On a living subject the maximum temperature recorded by an alcohol 
thermometer on the skin is slightl greater with lead sheets as electrodes 
than when pads soaked in 16 % saline * were used. The maximum tempera- 
ture obtained just beneath the skin was also greater with lead electrodes 
than with saline-soaked pads. difference, however, is only 


OT 
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“CHEMICAL PHYSICS" AND! ELECTROCHEMISTRY. 


' 3173; Adsorption of Hydrogen on the Surface of ai Electrod er 
less Discharge Tube. M. C. Johnson. Roy, Proc. 123. 60 
613, April 6, 1929, 

The. progressive. decrease (called fatigue in the rate ‘at which 
hydrogen disappears under the action of a discharge ‘was. examined by 
means of the ring discharge [see Abstract 2165 (1928) ] induced from outiide 
a glass bulb. The bulbs used (two of soda glass, about 150 ce.) were baked 
— out at 300° and experiments conducted. at 20°. Pressures were measured 
_ by specially designed micromanometer (fully, described) able to measure 
pressures. of 10-* mm, Saturation was reached in about 4’ at a residual 
pressure of 0:05 mm. (but on repetition after rebaking at successively — 
higher pressures—0: 063 and 0- -07mm.). Asaill possibility of H, is excluded 
and Hy is not adsorbed the hydrogen i is adsorbed as H,. The mean dis- 
tance between atomic centres is shown to be 1-3-1:8 x 0-8, as comparec 

with 06 x. normal orbit), 9 x, 10-8, if assumed 


close packing is 0-36-0-66, and the layer is never of more ‘than mono- 


f. Phys. Chem. 141. Abt. A. 4. pp. 276-296, May, 1929. 

- The. size and properties of the surface of silicic acid gels are. ¢ measured 
by the isotherms and the heat of adsorption of different gases such’ as 
carbon dioxide, nitrogen and ethylene, The relationship between the — 
degree of adsorption and the heat of adsorption has also been investigated 
well-as the dependence of the adsorption on the previous handling of the 
gels: The’ dependence of the heat of‘adsorption of carbon dioxide‘on the 
temperature was deduced from the ‘isotherms and also. 


Potential. H. R. Kruyt and R. + 

kations’ which are highly adsorbed and cause flocculation at low concen- 
reduce the migration velocity: to 


with salt. concentration. “Thus, ‘barium chloride. gives, a curve ‘in 
which the cataphoretic velocity ‘is reduced very quickly to a value very 
near to that shown at the concentration of complete precipitation, after 
which the curve is nearly flat for more than half its length on the axis of 
concentration; further, the flocculation, value appears to decrease wi’ 
time. Aluminium chloride gives unexpected results with gold sol, probab y 
owing to the presence of a small proportion of alkali in the sol and the 
consequent removal of the aluminium ion by precipitation as hydroxide. 
Taken as a whole, the results show with certainty that when flocculation 
can be brought about in low concentrations of er -— migration 
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haracteristic of the multivalent ions at their corresponding concentrations. 
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velocity‘is always reduced ‘to ‘the same’value when p ation: 


3176. Critical Soiution-Temperature in the T 
Phenol, ‘Thymol-Water, Kathleen W... Wilcox. and Cc, R. 
Thymol and water become, more soluble in, one. ‘another as. the tempera: 
cone rises; but there is no critical solution. temperature. to. correspond with 
that,of. phenol. and water, which one of the authors. has already placed 


653°C. and:.36:5° phenol, A. diagram has now been. constructed 


to »show, the critical solution temperatures of ternary mixtures at. 15°, i 


120°, 200°, and 250° At 15°C. a small proportion of thymol increases 


the solubility of phenol in water, which increases quickly to a maximum; 
but.Jarger quantities of. thymol then reduce the solubility. of phenol in the 
mixture, which falls to a minimum and then increases until the phenol and 
the pauecss thymol became completely miscible. Above the critical 
on temperatute’of phenol‘and water only the minimum’ is obsérved, 


it i8 noteworthy that whereas at intermediate températures theamisci: 


bility ‘of thymol and water is increased throughout by the addition of 


‘phenol; thereis at 200° C. and 250° C. the addition of phenol oe 


Producing Thin Films of Organic Compounds on 
Surfaces. R.L. Keenan, Kolloid Zeits. 47. pp. 289-294, April, 1929... 
Organic’ films are better floated on mercury than on water, which reacts 
with the compounds. The author lets.one drop of the solution of cellulose 
acetate, etc,, fall upon the mercury in a trough; the contour of the film is 
not regular. but jagged... Unless the mercury had been purified by elec-. 


trolysis for three days and repeated distillations, the liquid would not 


spread: a thin film of the comipotind, to’ be temoved for fresh experiménts, 
then kept the surface clean for weeks. The thickness of the film is ‘esti- — 
mated from planimeter measurements of the area and fromthe weight of the 
drop. The thickness incréases with increasing complexity of the atomic 
groups, from 1-5 A. for caoutchouc (dissolved in pet: ether, elastic 
film) to 2-8 and’5 A. for cellulose solutions (acetates and nitrate, dissolved 
in acetone or Chloroform) and to'7 A. for gelatin. The’ films seem to 
consist of chains or groups 6f molecules lying flat on the surface, perhaps 
in network structure, but’ on the surface as the acids do 
on water. B. 


3178. Coagulation of Colloidal Oxide. AL 


Ain. Chem. Soci, BY. pp. 1154-1162, Apri, 


A’ conductarice-diffusion’ method for studying tiie? of 
colloidal ferrit Oxide by electrolytes is described, 2 ahd data are presented 


to show the application of the method: we oasis AUTHOR. 


H. Schnyder. Zeits. Elckirochem. 36. pp. 264+-263; May, 1929. 

Historical and theorétical data are given onthe question of whativer 
exists a chemical combination between fibre andi dye. present 


authors have obtained distribution curves for immmunised; mercerised 


ordinary cotton: Various acid and basic dyestuffs have been used in this 
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"3280, Meaning: of Absorption of Ions: by Colloidal Particles on 
Coagulation by Electrolytes. H. Freundlich, K. Joachimsohn 

absorbed by the negative sols such as arsenic Sulphide and’ gold are not 
equivalent as it has been frequently assumed according to the theory of 
electrolyte ‘coagulation of’ hydrophobic sols. The experimental work of 
Schulze, Linden; Picton and Hardy and Powis is referred to. The colloidal 
adsorption values for different electrolytes are quantatively determined 


at the flécculation point of arsenic sulphide and gold sols. The amount of — 
2 pt ions removed is also measured, the values approaching those of 


3181, of of Lew. (Ben- 
tonite). E. A. Hauser. Kolloid Zeits. 48. pp. 57-62, May, 1929... 

es _ Referring to Freundlich [see Abstract 1695 (1929)] the author finds that 
beabenidnn (clay) in natural dispersions of about 10% show thixotropy, 
The property vanishes on dialysis, but reappears on addition of electro- 
_lyte (KCl). When too much KCl is added, however, the Brownian 
movements stop (first the translation, then the rotation); and ‘flocculation 
takes place; the observations are made with ‘a’slit ‘ultra-microscope: of 


Leitzand bentonite of high dilution (concentration 0-26 %). The ‘cessation 
of the mobility is ascribed to progressive hydration of the particles. The _ 


thixotropic phenomena depend’ upon the dimensions of the —. 
used, and results are — comparable for the same dimensions. H. B 


3182, Syneresis. Ss. Liepatoff and A. ‘Kuhn, Kolloid Zeits. 48 
PP. 62-63, May, 1929. 

-Controversy with Kuhn [see Abstract 1696 (1929)} sn had misunder- 
stood certain statements by the author. The. author’s curve of liquid 


separation and jelly concentration, showing a maximum at mean concentra- | 
tion as resulting from the tendency of hydration of geranin and the dehydra- 


ting influence of the salt, was kinetic and not intended to mark an equilib- 
rium. condition for all concentrations. Several misprints in his translated 
paper are pointed out (seconds instead of hours, etc.)... In his reply A. 
Kuhn states that he was aware of the kinetic character of the curve, which 
would yet lead to his conclusions. Hi. B. 


ot 


3183. of Electrolytes ‘on the of. Colloids. 
N.R. Dhar and S.Ghosh. Kolloid, Zeits. 48. pp. 43-49, May, 1929. 

This paper extends previous work [see Abstract 2624 (1927)] and 
records viscosity measurements for more than 30 sols, whereby it is found 


that the viscosities after addition of electrolytes are smaller than those of - 
the pure sols. The’data of other authors is quoted in support of the’present 


results. The viscosity rises with the degree of purity, and itis found that 
with increasing purity the hydroxide sols of chromium and zirconium 
become viscous. The viscosity of a pure zirconium hydroxide sol falls by 
about one-half on the addition of a 1% zirconium oxychloride solution. 
The purer the sol, the smaller its stability towards electrolytes. Previous 
assumptions are confirmed, viz., that the viscosity is smaller; the higher the 
charge, and that under the same conditions is 
VOL. XXXII.—A —1929. 


: Abstract 2872 (1928)]. Exception is taken to the general application of 
the ; of Freundlich. K. 


93184: ‘Colloidal Chemistry in the ‘ 
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more highly hnydritised than the charged Phe sol of silicic acid behaves 


like. other» colloids in ‘the presence of small amounts of electrolyte,” By 


addition of larger amounts of electrolyte the sol is not coagulated, but the 
hydratation decreases in consequence of water expulsion from the particle 
surfaces,'and the viscosity becomes smaller, ‘Evidence is put ‘forward 
against the untenability of the view that the stability of a sol (lyophile or — 
lyophobe) is connected. with, the degree. 


we 


ng industry 


Kolloid, Zeits. 48. pp. 96-103. May, 1929.» 


ee The present paper summarises’ progress during’ ‘the ‘past five years « of 


colloidal chemistry in the tanning industry under the headings: Chemis 


try 
__ of the’Proteins; Glutin: Preparation of the Hides; Action of Neutral Salts: 
Vegetable Tanning Extracts and Tannage; ‘Theory of Vegetable Tannage ; 


Chrome Tanning; ‘Theory of Chrome Tanning; Other Mineral Tanning 
Processes; ‘and finally’ ‘Fatting and Dressing. ‘paper contains 


seventy-five’ references to various publications under the above ‘subjects — 


the carbon content. 


and constitutes a most valuable bibliography, : H. H. Ho. 


"3185. Influence of Elements on the Ailotropic ‘Transformations 
of Iron, A. Heinzel. Zeits. f. techn. Physik, 10. 4. pp. 136-137, 1929. 

Discusses the. relation between the of and 
their place in. the Periodic. System. © A.D, 


3186. Systems Iron-Beryllium and Iron-Boron. ‘Wever. 
zeits ‘f. techn. Physik, 10. 4. pp. 187-138; 1929/0 


‘The diagrams of the two are crystal structure of 
the compound is discussed. A A.D, 


3187. Distribution. of ‘Austenite. Quenched 
Carbon Steels... K. Honda and A. Osawa... Tohoku. Univ., Sci. Reports, 
18,. pp. 47-58, May, 1929. In English... Report No. 
Inst, for Iron, Steel.and other Metals. 

By means.of X-ray analysis. it is conficmed in quenched. specimens 
the amount of retained. austenite is greater in the outer layer than in the 
inner, For the same. steel,, this difference increases \as the. quenching 
temperature is raised, and for the same sige. seen it increases 


AUTHORS, 
3188, Theory of the of and “Alloys. M. 


1929. 

Riga Laboratory [see Abstract 1422’ (1928)} and elsewhere. The dissolu- 
tion of metals in acids is most easily controlled: by measuring the volume 
of hydrogen evolved, and that method is used when other means, titration, 
etc., are not needed, In the simplest case of the alkali and alkaline earth 
metals, whose potentials are more negative than 1-55 volt, the total 


reaction depends merely upon the rate of diffusion of the solvent to the 


surface of the metal; but rate of solution of the surface and that ofthe core 
have always to be distinguished. Passivity is ascribed to a diminution in the 
rate of formation of ions, supertension to a diminution in the rate of dis- 
charge of the ions. The induction period of self-activation of a pure metal 
ends. when the supertension has fallen to its minimum, after the inactive’ 


film has been: dissolved. In alloys the ps are ‘ong? it 
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is. not so far explained why metals of lower supettension than zinc yet 
retard the dissolution of zinc by their presence. _When metals are cata- 
lytically deposited during the solution, the end: of the induction period will 
occur when the deposit forms a continuous kathode. All the phenomena 
can be regarded as dependent upon the rates of SOF reactions and 
diffusion and upon local electric currents. ad). 

3189. Decomposition of Nitrous Oxide in he ‘Silent Electric 
Discharge, Part IV, Influence of Addition, of Foreign ; Gages. 

S. 8S. Joshi. Faraday Soc., Trans. 25. pp. 137-148, April, 1929, 

The gases added. are such as.are considered neutral towards nitrous 
oxide, at least in the thermal sense. Compared with nitrogen it is shown 
that an admixture of oxygen has a marked effect in increasing the ratio of 
‘nitrogen to. in the final mixture. The two, equations, namely: 

-4N,0 = 3N, + N and N,O, = N,+ 20,,. proposed. formerly to 
represent the mec anics of the decomposition, are now considered with 


f phys: Chem. 141. Abt. A. 3-8. pp. 424-450, May, 1929.” 

This paper considers more particularly the effect of clectrolyté ol 
velocity of reaction. The equilibrium coefficients of the ‘previously 
_ developed velocity equations for the action of hydrogen chloride upon 
alcohol have been.determined, in mixtures. containing 25 and 50. mol. % 
ethyl alcohol at temperatures of 96-5° and .110°C., and.also in the 
presence of sodium. and potassium chlorides. The value of the equilibrium 
coefficients C,/C, increases with electrolyte concentration (0-05 to 0-8 N.), 
but more slowly the greater the concentration. Since C, appears to be 
independent of the electrolyte’ concenttation, the’ velocity coefficient: 
for the reaction between hydrogen chloride and ‘Alcohol, decreases with 
concentration. At the concentrations investigated, no difference was 
noted with respect to the effects of hydrochloric acid, sodium chloride, 
and potassium chloride. An attempt is made to explain the dependence 
of velocity reaction upon electrolyte concentration by means of the theories 
of Brénsted and of Debye and Hiickel. It appears that the velocity of the 
reaction between hydrogen chloride and alcohol changes with the electro- 
lyte concentration proportionally to the product of the meio 974 
measured hydrogen and chlorine ionic actiyities,; H. Ho. 


3191, Photochemical Temperature Coefficients. we 
croft and R. P. Na. Sci., Proc. 1. PP. 445-446, 
1929. 

a century ago may be applied:also to thermal depolarisation. ‘A simple 


high-temperature ozoniser has been devised, capable of being heated either 


electrically or in a gas-fired combustion furnace ‘to any desired temperature. 
This consists of two concentric porcelain tubes sufficiently long to extend 
well out of the heating zone, so that the cool ends of the outer tube traversed 
by the gases or vapours may be suitably closed: To excite the tube use 
was. made of a» Tesla, high-frequency, oscillatory discharge with an 
_ estimated voltage of 250,000. This device is employed to study the de- 
composition of acetaldehyde, which decomposes thermally at about 400° C. 
‘into methane and carbon monoxide. Under the influence of the oscil- 

latory discharge, simultaneous occurrence of twe 
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CO and CHO, =>. +, 2CO. + Hy is observed. 
ments of the gas evolution at temperatures ranging Whos 80° to 3 att 
show, ,that,.,in, agreement with. the. view of Grotthus, the, temperatur 
coefficient. increases rapidly .with the rise of temperature.. ‘Theoretic: iy 
the.curve obtained .by. plotting photochemical. reaction, velocity against 
temperature seems to, consist. of three, parts: a rapidly ascending part at, 
low, naa he a nearly horizontal.part over a. considerable range, and 
a tapidly ascending part as the region.of thermal instal bality 4 is approached. 
behaviour: of -hydrogen-chlorine mixtures at—12° appears to have 
a, bearing.on the Einstein law, of quantum equivalence in photochemistry, 
If Amato’s statement that these mixtures are not photosensitive at — 42°C 
(Gazz, Chim. Ital. 57, 1885) is correct, the apparent quantum yiel 
drops. about. 1,000, 000, at temper 


3192. in the tonic Radii of: thie’ Elemente, oV., M, 

In reply 2629 (1929) the: author: soitite 
out that both his own determinations and’ Pauling’s: calculations were 
based on ‘too uncertain data to justify any” conclusions: as to the greater 
__ reliability of the one or the other results. | 


3193. Spectroscopic _ Estimation of; Unstable Intermediate 
Prodeets in Activated Gases. Bay and- W. 
phys. Chem: 3, Abt B.2. pps 49-161, 1929. 
_ «Spectroscopic study of the absorption bands would ‘be-more jnnteusiinen : 
if the bands were not mostly in the far.ultra-violet.;...In. order to shift them. 
_ into the visible spectrum an emission spectrum jis produced in;the. already: 
activated gas; but further effects of: the direct. discharge should - be. 
prevented by making the reaction tube electrodeless. [see Abstract. 3024 
(1928)]..or by: providing it with external, electrodes.. The authors use a — 
discharge tube. I, 2-5.cm.wide, 3m, long, with Al electrodes and connect 
it with a'reaction tube of the samewidth, 4 m, long, fitted with external. be 
tin foil electrodes or surrounded. by a coil, which may be the coil of the 
transformer in which high-frequency undamped oscillations are induced by 
a-walve. : The activated gas is pumped from the discharge tube into the 
reaction tube. Another discharge. tube Il used opens out, into a bulb of 
17) em: diameter, which ‘is fitted, with. external. tinfoil electrodes; this 
arrangement proved convenient for the study. of momentary changes in a 
gas'at-rest.) ‘In molecular hydrogen, previously studied by the authors. 
[see Abstract 572 (1929)} and by Hiedemann [see Abstract 2167. (1928)}, 
both, the series spectrum) and the many lines (molecular 
Spectrum) are Seen ‘in case T; dnd the gradual fading of the H-atom ihten- 

at a definite spot can ‘be watetied in casé Nitrogen’ shows the arc 
| m of N+ in the negative glow of the activated gas and further; inthe 
same ow, the and violet arc lines of 80 far hot observed outside 


"3194. Bond on. Catalytic in 
of Nickel, Function of the Catalyst in Heterogeneous, Catalysis. 
A. Aw Abt. 3. pp.. 167-194, May, 


2 
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organic molecule will be broken down on hydrogenation with a nickel 
catalyst. If the numbers 1, 2, 3 and 4 are applied ‘to the elements Cl — 
(or Br), O, N and C, respectively, then on catalytic hydrogenation the 
comparative stability of the bond between any pair of these atomis is 
indicated by the product a of the numbers ascribed to the elements. 

Thus for the bond N, O, zis 6, while for C, N, a has the value 12, and in the 
catalytic hydrogenation of nitromethane with a nickel catalyst methyl- a 
amine and water are produced at 170° C., while methane and ammonia 
are obtained by treatment at 300° C. The rule applies whatever the 
number of bonds between the atoms. The sequence of bond cléavages is 
dependent on the catalyst. The bonds most readily’ broken’ on hydro- 


_ genation are not necessarily those which are least stable in the free mole- __ 
cule: special stability relations prevail on the surface of the catalyst, and — 


thé ease with which a group of atoms is detached from the molecule is 
proportional to the affinity of the group for the catalyst. A, thermo- 
dynamic basis for the empirical rule is deduced from energy considerations, 
which are also applied to other reactions occurring in the presence of nickel, 
e.g., dehydrogenation of hydrocarbons, amines and alcohols, hydrogenation 
of double bonds, dehydration of alcohols and several saesicupn eine reactions. 

3195. Theory of Cracking Petroleum. Wilson. 
Proc. 124. pp. 16-45, May 2, 1929. 

The composition of a hypothetical oil mks $< ropreecisted by the 


formula CH»% when it consists of a mixture of a number of hydrocarbons, . 


*% representing the number of hydrogen atoms per carbon atom in the oil. 
Under certain conditions of temperature and pressure a state of dynamical 


_ equilibrium will be set up between the constituents, the molar amounts of 


the members of each homologous series forming a geometrical progression, 
with a ratio of between successive terms which depends on the temperature 
and pressure. Using the results obtained in previous papers, the author 
applies his theory to the calculation of the percentage amount of gasoline 
and of gas obtained at temperatures ranging from 750° F. to 1400° F., at | 
pressures ranging from 7-5 atmospheres for oils with 
* = 2°25, 2-20, 2:15 and 2-10, on the assumption that no coke is formed 
in the apparatus. When coke is formed it is easy to allow forthis.4{These 


theoretical results are compared with those obtained in practice, both for 


liquid phase cracking and vapour phase cracking; and practical rules are 
deduced Rover the rate of and the vohutiie of the reaction 


3196. Role ot Electricity Carriers in the Explosion of Combus- 
tible Gases Mixed with Air. F. Haber, PUEMss, A kad, Wiss, Berlin, 
Ber. 11..pp. 

The work of Malinowski Chim. Phys. 21. PP. 469-478, 1924) on 
ionisation in the wave of propagation of explosions is discussed. In the 
experiments now described, use is made of a wedge-shaped electrical con- 
denser, through the continuous field of which are passed explosive mixtures 
of gases and vapours with air. Under these conditions the explosive flame 
is influenced only if the burning gaseous mixture is a good conductor. The 
results obtained with various mixtures indicate that the process of com- 
bustion and, in particular, the velocity of propagation of the ignition are 
determined, not by electrical. but by radicles. This 

‘VOL, XXXU,—4,—1929, 


—_ 
—_ 
| 
| 
| 
| 
| 
| 
- 


CHEMICAL PHYSIO$ AND ELROTROCHEMISTRY. 888 


with the standpoint of Bonheeffer.and Haber Abstract 
1186,(1929)) and is explained. ‘by the fact that the uncharged radicles are 
produced with considerably less expenditure of energy than the charged 
ones.. ‘Only with the radicles C,.C and, possibly CH; which possess, excep- 
tionally low excitation potentials, does the.ionisation potential appear low 
enough. to permit appreciable splitting into ions and, electrons in the air 
_ flames. . Hence, in the latter, which exhibit a well developed Swan spectrum, 
: a slight influence.of a superposed voltage on the velocity of propagation of — 
= ignition is observed. The essential source of the ionisation is the chemical. 
3197, Velocity of. ‘Reactions Concentration: and .Activity, A. 
Skrabal, Zeits. f, phys, Chem, 3. Abt..B. 4-5. pp. 247-270, May; 1929. » 
The formula, developed by J. N. Broensted, connecting the velocity .of 
reaction as directly proportional to the activity of the reacting substances, 
and inversely proportional to the activity coefficients of the unstable 
critical complexes, was developed ina new way. The. formation of inter- 
mediate products and their subsequent decomposition) te form the final 
substance, and the velocities of were and 


3198. Gas-Metal Electrodes, J. French and L. 
Am. Electrochem. Soc.,.Tvans. 54. pp. 163-190; ‘Dise., 190-199, 1928, 

The behaviour of gas-metal electrodes in KCl was studied. The 
method used was a development of methods previously employed by. the 
authors (see Abstract 362 (1929)]. The potentials measured were found 
to be related to the absorbing power of the metal for the gas. Oxygen 
tended to make the metal potentials less basic, while nitrogen and hydrogen 
have the opposite effect. Elements having amphoteric properties, variable 
valencies, and known to function as catalysts, show greater changes with 
hydrogen and nitrogen than do the more simple and pronouncedly metallic 
elements. Coating the electrodes and stirring the electrolyte prevented 
the condensation of the gas film on the surface of the electrode, and did 
not allow the correct to be measured. j. B. 


3199. Use. of Metals. for ‘Indicator Electrodes. o. ‘Cioss 
and L. Kahlenberg. Am. Electrochem. Soc., dPORS, 54, pp. 369-392; 
Disc., 392-396, 1928. 

_ The use of various metals for electrodes in the potentiometric titration 
of acids and alkalies was investigated. The effects of the various factors 
on the potentials were studied. .The observations were made upon elec- 
trodes. made of tungsten, molybdenum, arsenic, antimony, bismuth, 

aluminium and tin, and these electrodes showed great differences of 
potential in 0-1N acids and 0-1N NaOH. It was shown that these metals~ 
can be used.as electrodes for the titration of acids and bases by the potentio- 
metric method, and gave satisfactory end points. Results of a few titra- 
tions with electrodes of thallium, platinised platinum and zinc were in- . 
cluded and. the theory of the process was discussed. ease J. B. 


Calcium Amalgam. Electrodes in Dilute Solu- 
R.. J. Fosbinder; Am. Chem. Soc., J. 51. pp. Max. 

1020. 
method of determining the antivity of ions was 
Calcium amalgam was prepared com calcium ang 
VOL, XXXII.—a.— 1929. 
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and its potential in aqueous soltitions ‘of ‘ealdiim salts was’ by 
‘means of dropping electrode. The results for the activity Coefficients 
‘of-calcium chloride were determified‘over’a range of'concentrations' from 
001 to 38 molal. The values up to a concentration of 1-0 molal agreed 
with those obtained by ‘Lucasse. Values of the activity ‘coefficients of 
calcium ions in aqueous solutions for five calcium salts ‘were: determined 
from 0*01 to 0-001 molal. ‘It was not possible to apply the method to the 
determination of calcium ion activities of Protein 
lowered: ‘the potential of the’ electrode. ‘B. 


3201. ‘Potential of Inert Electrodes in Solutions of ‘Sulpharous 


‘Acid and ite ‘Behaviour as°an Oxidising and Reducing Agent. 
A. A. Noyes and H. H. Chem: J: 61. 
1438, May, 1929: 

Pt| H,S0, + HA(c,) | HA(c,) | H, + Pt; where c,;'cg are such that the 
hydrogen ion concentration of both solutions are equal, have been deter- 
mined: - All possible reactions have been discussed and the free energies 
and potentials at 25° calculated. A fairly constant figure of — 0-37 
— 0:03 log (H+)8 is obtained provided the cell has stood quiet for many 
hours. This result is independent of the concentration of sulphurous acid, 


or the Presence of sulphuric, dithionic or hydrochloric” acids, But is ——— 


consistent with the hypothesis that sulphurous acid is reduced to hypo- 
sulphurous acid (H,S,0,), ‘equal quantities being formed and decomposed 
in the steady state. At 25° sulphur cannot be the effective reduction 


product, but may be so at 50°. At 25° a solution of sulphurous ‘acid 


(SO, 1 atmo. and H+ concentration 1 molal) may oxidise any ‘oxidation- 
reduction combination with reduction potential less negative than — 0- 370, 
may reduce one more negative than — 0: 14v, and may oxidise or reduce 
one with potential between — 0:37 and — 0+14, which occurs depending 
on the relative rates of the two reactions, thou igh apparently oxidation is 
the more rapid. Increase in hydrogen ion. concentration shifts the limits 


of both actions towards i increasing negative potential. S. 


: 3202. Influence of the Solvent on the Rlecenomotive Force of 
Silver Haloid Cells. Part I.’ Mixtures of Water and Ethyl Alcohol. 
A.S. Afanasiew. Zcits. f. Elektrochem. 35. pp. 220-222, “May, 1929. 

The combination Ag|AgCl. KCl| KBr. AgBr| Ag was prepared with 
water solutions and with three mixtures of water and ethyl alcohol. The 
electromotive force of the combination was measured, and compared with 
the calculated value obtained from the formula used by Brodsky for a similar 
combination of mercury ‘and mercury salts. A very good agreement was 


Obtained between the observed and calculated values. F. J. B. 


3203, Thermodynamic Study. on Lead Monoxide. F. Ishikawa 
In English, 


Poy Pb amalgam | PbO NaOH |H were carried out. The e.m.f. was determined 
at' different temperatures, and by combining the résults with existing data 
several thermodynamic quantities relating to léad’ ‘monoxide were calcu- 
lated. The entropy of PbO at 25°C. = 18-89 entropy units, and’ the 
dissociation at 25°C. was: padi abe 1-52 x 10-% 
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9904, Electrolytic’ Poteritials of Cértaiit "Metals, ‘Li Bouchet 

Comptes Rendus, 188: pp. 1237-1239, May 6, 1929. 
~The’ electrolytic potentials ‘derived. ‘from’ ‘measurements: the. 


white represents the metal ‘The, results 


| Blectroyti Potential 


3205. to Volta’s Law. 0. “Elettrotec- 
nica, 16. pp. 366-367, May 25,1929. | 
The combination copper-mercury-zinc-copper_ shows. a ‘Slight in 
spite of all Precautions to. keep the temperature constant. The é.m.f. 
s off gradually, and is accompanied by : an alteration in the state of the 
immersed electrodes. A combination i in which cadmium is substituted for 
zinc behaves similarly. E.E. 


*"3206. Capacity in the Aluminium Cell. ELM. Dunham. “Phys. 
Rev. 33. pp. 819-822; May, 1929. ~~ 

__,A-new means of measuring the capacity | films is 
described in which the solid film capacity is measured without disconnection 
of the direct current used for film formation. “The usual method of measure- 
ment has necessitated this disconnection and thus introduced an’error in 


_ Tesults due to the rapid recovery of the ¢ell within the disconnection period. 


Results ‘are obtained which verify the ¢onclusions of A. L. Fitch [see 
Abstract 347 (1917)] and W. E. Meserve [see Abstract 3226 (1927)]. It is 
found ‘that the capacity of the solid film'of oxide is inversely proportional 


to the quantity of electricity passed through the cell, and that the resistance <a 
of the afiodé film in'solid form is directly proportional to ‘the’ quantity ~~ 

Of electricity ‘passed. If the film is composed of ‘Al,O, its resistivity 
and ‘dielectric constant are about 1:5 x 10! ohm. cm. and 7- Tpffcm. 


vely, These yalues, because, of the assumptions made in their 
correct only i in order of "magnitude, AvTHoR. 


“3207. ‘Potential Difference of Dilute Solutions. : 
Preuss, Akad. Wiss. Berlin, Ber. 1-2. pp. 9-11, 1929. 
The fundamental difference. between the two: re- 
spectively by Henderson and the author for giving the magnitudes of the 
p.d. between ‘two infinitely dilute solutions been 
VOL. XXXII.—A.— 1929. 
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as a means of judging between..these two formule. If, from any two — 

solutions 1 and. 2, a third, 3, is prepared by mixing, the p.d. B= 1/2 
'-- should be zero according to Henderson, and, .in general, different 

zero according to the author. Anvestigations on these lines are now in 

progress, and if, as Bachi's results would indicate [see Abstract 224 (1925)), 

they confirm Henderson’s formula, it would appear that when two solu- 

tions are allowed to mix, even-if the utmost precautions are taken; convec- 

tion plays a far more important Part thas the trae occurring 
when the liquids are at rest.” P. 


3208. Potentiometric Study of the Riactions between Ferro- 
oe. cyanide and Ceric Ions. N. H. Furman and O. M. Evans. Am. — ae 
Chem. Soc,, J. 61. pp. 1128-1133, April, 1929. 

‘eee One of thé advantages of solutions of ceric sulphate containing 

-. sulphuric acid, not mentioned by other workers in this field, is that 

-._ ceric salts [see Abstract 2865 (1928)] are almost unique among stable 

‘Oxidising agents in having a kation as primary active constituent, instead ea 
of the anions of permanganates, chlorates, etc. The reaction 


proceeds quantitatively from left to right in acid solution, and from right ae 
left in alkaline solution (30 %. potassium carbonate). The potentio- 
metric titration of ferrocyanide with ceric sulphate is accurate through a. 
- . wide range of conditions. The presence of a small quantity of ferric iron. 
in the ceric solution causes a greenish coloration (of ferric ferrocyanide) 
_ which disappears sharply at the end point of the oxidation of the ferro- 
cyanide, and this visual end point is Practically identical with the 
P| potentiometric end point. The reverse titration of ceric sulphate with 
ferrocyanide is accurate when the of the is added 
very rapidly. | 


3209. Electrolytic Solution and Electrolytic Ionic 
- State. Part VI. ‘K. Fredenhagen. Zeits. f. phys. Chem. 141. Abt. A. 3. 
196-216, April, 1929. 
_.... Continuing previous work [Abstract 2034 (1929)} the deviations from 
ae the dilution law are discussed from the standpoint of the inter-ionic 
forces and of the solution forces. Certain Objections were raised against 
_. the fundamental theory of inter-ionic forces that the solution ions were 
_ solvated gasions, and that the reciprocal action between the solvent and 
- dissolved substance was independent of the concentration. By means 
of calculations, based upon assumptions better supported by data and 
__ used: by the author in his theory of solution forces, the same results = 
"on the deviation from the dilution law were obtained, The bearing of 


3210. Activity Coefficients of Ions in Very Ditute Methyl Alcohol 
Solutions. J. W. Wilfams. Am. Cham. Soe., J: 51. 1112-1119, 
A pril} 1929... 
The activity of a of salts i in dilute methyl alcohol 
solutions were determined, The effect of solvent salts of two-valency 
types on the solubility of highly insoluble saturating salts, also of two- 
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results’ showed ‘that’ if ‘the were sufficiently: ‘dilute: the 
Debye-Hitckél “theory is’ ‘obeyed: in’ “méthyl alcohol: solutions 
saturating salts’ of’ the simpler valency types: °The’importance: of the 
study of interionic attraction theory in media whose: constants 


lie between that of water and: Buf: Bi 
32141. Osmotic and Activity. Coefficients, 
Phys: Chem. 88. fp, 697-832: APA 


Mathematical. In their theory of Debye and 
Hiickel dedtced formul for the potential energy'of the ions in the solution 
and for the électric free enérgy of the'solution, the latter formula involving 
_ the ionic diameter. ‘The theory has been tested by various investigators 
with respect t6 the expressions for the osmotic coefficient and: the activity 
Coefficient derived from it!’ a deriva- 
tion of these equations.” 


3212. Number, of ‘Water and M | pot by 
the Silver Ion. G. C. Schmidt and M. Keller Zeits. pies. Chem. 
141. Abt. A. pp. 381-942; May, 1929. 

“The smallest e.m-f. ‘is ‘capable of a 
nitrate solutions, which must, therefore, contain some ions free from 
combined molecules. The chatige produced in the transferénce numbers 
when the combined molecules are replaced by ammonia or pyridine shows 
that, on the average, one silver ion exists in solution in conjunction with 
two molecules of water or methyl alcohol; the aqueous solution. contains 
also the ion Ag(H,O). Measurements of the freezing point depression. and — 
electrical conductivity indicate that addition of ammonia or pyridine to 
the solutions results in the formation of the complex ions' Ag(NH )y or 
Ag(C;H;N),, which are more stable in alcohol than in and 
are not associated with molecules of the solvent, 


_ 3213. Budde Effect in Bromine and Chlorine. G. B. Kistia- 

kowsky. Am. Chem. Soc., pp. 1895-1399, May, 1929. 

‘The Budde effect in bromine is left entirely unchanged by dtying:o or 
moistening or carefully purifying the halogen, so that: Lewis and Rideal’s 
statement that proportionality exists between the concentration of the 
water vapour and the magnitude of the Budde effect must be incorrect 
[see pees 215 (1928)]. Similar results are obtained with chlorine. 
It is pointed out that dry mixtures of hydrogen and chlorine cannot be 
prepared in Pyrex-glass apparatus, since this crit at its 
point by hydrogen with formation of water. T.H 


3214. Internal Pressure of. Strong M. Evjen 
chal F. Zwicky. Phys. Rev. 33. pp. 860-868, May, 1929.0 
_. It is shown that the difference in: thermal properties of dilute solutions 
against those of the pure solvent is due to the superposition of two effects: 
(1) A physical effect of the ion on the solvent, which is manifested as an 
internal pressure varying from point to point in the solution. This 
pressure distribution is calculated for aqueous solutions of monovalent 
salts by an approximation theory in which the effect of the so-called ion 
atmosphere is estimated by means of the Debye-Hiickel potential. In 
this, as in ensuing calculations, the thermal properties of the solvent are 
assumed to be known. The effect of this internal pressure on the thermal 
coefficient of expansion and on the compressibility of dilute binary solutions _ 
is calculated, and the results are found to be in aeeectety agreement with 


4 
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experimental values.,. (2) Definite evidence is, obtained that the 


segond 
effect determining the thermal properties of solutions is due to a, chemical 


action of the:ion on the solvent.; ..This. effect.increases, linearly, with the 
molal concentration. As.a result of the present paper and ‘previous wor. 
- to which reference-is given, we can say. that, the caloric, as. well.as the 
thermal behaviour of dilute solutions is duly accounted for. § AUTHORS. 


3215. Electrolytic Formation ot. Sodium Arsenat te,..O Q. Essin, 


| f: Blebtrochem, 36. pp.284-240, May; 1929... 
Referenice.is made:to the-work of Lloyd and Kennedy, and 


date: are given on. the exact, analytical determination of. Asi and 


On ‘electrolysing ‘a solution. containing 80-5. gm. of As,Q,.and,100-6.gm, 


_ of NaOH per litre diaphragm, using ironelectrodes andacurrent 


i 2 


density of 0-03 A/cm, a large|kathodic reduction of the electrdlytes to 
metallic arsenic takes place. On electrolysis of the same solution. with ¢ 

the Ag hragm, there is formed at the anode a hard crust, which i is anent 
if ‘conéentra t ion at the Commeficement 


3216. “Theory of Deposition of Chromium from Aqueous iron 
Acid Solutions. Miiller and J. Stscherbakow. Elektro- 
35: pp. 222-234, May, 

In spite ofsits strong oxidising action,. pure: acid i is electroly- 
tically reducible in aqueous solution, but it, becomes so on. addition. of 
— ions. ‘By tracing kathodic current-voltage curyes and determining 
the interruption potentials, results are obtained. which. confirm. the theory 
previously ‘advanced, namely, ‘that the kathode becomes| coated, with an 
invisible, non-conducting, fine-grained layer, which prevents the reduction 
of the chromic acid. This layer becomes charged in presence of SO/, but 
this. occurs only. after a certain’ kathode potential has been attained.’ “It 
is hence concluded that charging’ by the SO/ ions’ necessitates the electro- 
static’ attraction of thesé.ions» by. the ‘The differenge in 
behaviour between platinum and chromium kathodes is 
sense of the theory in question, and a preliminary hypothesis is adyanc 

to:explain the varying behaviour of) carbon 
_kathodes. [See also Abstract 2045 (1929). 


3217. Electrolytic’ Reduction Ada. Somid. 
Zeits. Elektrochem, 35. pp. 264-265, May, 1929. 
_ The author criticises the interpretation ‘of. the experimer tal ‘tesults 
obtained by Bauer and Miiller and laws that the’ product obtained by them, 
having a boiling point of 187° to 192°C. is not a single Substance as assuimed 
by! theni; but is @ mixture probably~ of ethyl. benzoate, benzy! »alcohol, 


— 
t 
4 
j 
ve 
‘ 
™ 
' 


